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ELIZABETH ANNE LOCKWOOD 


HE RECENTLY elected President of the 

National Association for Research in 
Science Teaching is Dr. Elizabeth Anne 
Lockwood. Dr. N. Eldred 
Northwestern University, 
Dr. Lock- 
wood is Field Consultant in Health Edu- 
cation for the National Foundation for In- 
fantile Paralysis. 


She succeeds 
3ingham of 
Evanston, Illinois, as president. 


Dr. Lockwood was born in Laingsburg, 
Michigan, May 30, 1907. 
includes a B. S. degree from Wayne Uni- 
versity, Detroit, Michigan, an M. A. 
gree from Cornell University, and a mas- 
ter’s and doctor’s degree in Public Health 
from Harvard University. 
perience includes elementary science (1926 
34), general science (1935-40) ; and biol- 
ogy (1940-45), all in the Detroit public 


schools. 


College work 


de- 


Teaching ex- 


She has also taught extension 
courses at Wayne University and Boston 
University. Immediately preceding her 
present position she served as Director of 
Research Study in Nutrition Education 
and Associate in Nutrition in the Harvard 
School of Public Health. 

Dr. Lockwood vice- 
president, 1945, and president, 1950, of the 
National 
She was a member of the Executive Com- 
mittee, 1948, and vice-president, 1949, of 
the National Association for Research in 


served as second 


siology Teachers Association. 


Science Teaching.. She is a member of the 
Board of Directors of The National Sci- 
ence Teachers Association. _ 

Dr. Lockwood is listed in American Men 
of Science, Leaders in Education, and the 
American Association for the Advance- 
ment of Science. She has membership in 
National 
ciation for Research in Science Teaching. 


numerous organizations: Asso- 
National Association of Biology Teachers, 
National Council for Elementary Science. 
National 
National Education Association, American 


Science Teachers Association. 


Association for the Advancement of Sci- 
ence, American Nature Study Associa- 
tion, American Public Health Association. 
American School Health 
Home Economics 


Association, 
American Association, 


Interim Commission Society of Public 
Health Education, and The American As- 
sociation for Health Physical Education. 
and Recreation. 

Publications include: Poliomyelitis, A 
Source Book for High School Students 
(Publication No. 11, 1945, The National 
Foundation for Infantile Paralysis, Inc.. 
New York, New York) ; Goals for Nutri- 
tion Education for Elementary and Sec- 
ondary Schools (Department of Nutrition. 
Harvard School of Public Health, 1947) : 
Activities in Nutrition Education for 
Kindergarten Through Sixth Grade (Har- 
vard School of Public Health, 1948): 
Teacher’s Guide in the Use of a High 
School Unit on Poliomyelitis (Publication, 
No. 12, 1945, revised 1946, 1948, 1949. 
The National Foundation for Infantile 
Paralysis, Inc.. New York, New York) ; 
Activities in Nutrition Education—A Unit 
in Biology (Department of Nutrition Har- 


vard School of Public Health, 1950) : 
Magazine publications include: Science 


Education; Journal of the American Asso- 
ciation for Health, Physical Education, and 
Recreation; Nutrition Reviews; Educa- 
tion Digest ; and High School Journal. 

Dr. Lockwood thus brings to the office 
of President of The National Association 
for Research in Science Teaching a long 
record of high scholarship and accomplish- 
ment, together with a rich background of 
practical experience in science education. 
She also has the distinction of being the 
second woman to serve as President or 
Vice-president of NARST or to serve on 
the Executive Committee. Her predecessor 
in this respect was Dr. Florence G. Billig 
of Wayne University, Detroit. 








AN APPRAISAL AND LOOK TO THE FUTURE OF TEACHER 
EDUCATION IN SCIENCE * 


HE Twenty-fifth Conference on the 

Education of Teachers in Science met 
at Teachers College, Columbia University, 
on November 18 and 19, 1949, and was 
attended by teachers college and school 
personnel from many states. The general 
theme of the Conference, as indicated 
above, was “An Appraisal and Look to the 
Future of Teacher Education in Science.” 
Dr. S. Ralph Powers, Head of the Depart- 
ment of Natural Sciences at Teachers Col- 
lege, introduced the theme and suggested 
some of the pertinent problems relative to 
its exploration. Four groups 
were then organized, two primarily con- 
cerned with the elementary school, and 
two with the secondary 


discussion 


Four 
hours of the Conference time were allotted 
to the groups, with subsequent time for 
reports to the Conference as a whole. The 
following reports include the introduction 
by Dr. Powers, and augmented summaries 
of the discussions that took place in each 
of the four groups as compiled by especially 
appointed recorders. These are 
presented as having significance because 
they indicate the trend of thinking among 


school. 


reports 


a representative group of science educators 
when they had the opportunity to sit down 
together and direct their collective atten- 
tion to the selected problem. 


INTRODUCTION OF THE THEME 
OF THE CONFERENCE 7 
S. RatpH Powers 
Teachers College, Columbia University, 
New York 


HIS 1s a report on a conference of 
Seiad all of whom are engaged 
directly or indirectly in the education of 


* Edited for the Conference by Theresa J. 
Lammers, Associate Professor of Science Edu- 
cation, State Teachers College, Westfield, Mass. 

+ For the Twenty-sixth Meeting, April 21-22. 
1950, the Conference will be the guest of Boston 


University and Harvard University. The 
Twenty-seventh Meeting at Teachers College, 
Columbia, will be November 1 through 4, 1950. 


teachers in science. Our suggestions and 
our appraisals are therefore highly per- 
sonal; we appraise our own practices using 
as criteria the thought and action of others 
who have shown concern for this impor- 
We 


asked ourselves, “Are we, in teacher edu- 


tant phase of professional service. 


cation, working toward goals we can define 
and support and are we working effec- 
tively?” Our quest in this conference, as 
we look to the future, was for guiding 
principles. 

The point has been made that one im- 
proves himself as a teacher as he improves 
himself as a person. The question of what 
constitutes improvement is again highly 
personal. In a setting where one is free to 
work toward his own personal develop- 
ment, that freedom is surely jeopardized 
if it is not exercised. It has been said that 
if the teacher is to help educate young 
people for life, the teacher himself must 
live. But how shall we live? There is nm 
complete answer for the question is too 
personal, but there was surely general 
agreement among us, as a conference, that 
improving ourselves as persons will include 
increasing (a) our comprehension of inter- 
relations among things and people; (b) 
our efficiency in sensing and meeting our 
normal responsibilities of day to day; and 
(c) our ability to do our work as teachers 
in such a manner as to win respect. These 
would probably head our lists of desirable 
qualities for a person and for a teacher. 

As an approach to the discussions cer- 
tain proposals regarding the nature and 
function of the school were offered to serve, 
Although 
these were stated as declarative sentences 


possibly, as points of departure. 


they were to be interpreted as issues and 
questions not necessarily as conclusions 

It seems platitudinous to say that educa- 
tion for life is achieved through partici- 
pation in life activities, and that life activi- 
ties of an indivdual are his responses to his 
environment. In setting forth this plati- 
tude we are saying that action can be 
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thought of only as taking place in a setting. 
From this it follows that the school should 
be looked upon as a regional institution 
deriving its objectives, or purposes, or 
reason for being, from the region, or com- 
munity it serves. That is, the setting must 
be where we are. 

The community or region will be viewed 
broadly to include all areas and all en- 
deavors to which the people of the local 
region react. Ill’e and the young people 
with whom we work will look out from this 
local setting and see it as part of a larger 
community and of the world. In this set- 
ting we are challenged to follow in our 
discussion a pattern of thinking which in- 
cludes the school together with the local 
and world community, the young people 
preparing to teach, and ourselves. 

Our work as educators will have validity 
if it is continuous with the normal or 
sought-after activities of our learners. A 
criterion of validity is that the continuity 
must be recognized by the young people, 
for if it is not recognized by them, then for 
them it surely does not exist. 

* * * 

In teacher education we are concerned 
primarily with general or with layman 
education. General education may be dis- 
tinguished from traditional preparatory 
education in that it is recognized as imme- 
diately related to, and useful in some 
practical application, or in some kind of 
immediate satisfaction. In general educa- 
tion students will feel a personal concern 
for the activities in which they engage. It 
follows that education planned wholly or 
primarily for deferred values, that is, for 
values that are not recognized by students 
as derived from immediate experiences, is 
not a part of general education. By this 
criterion subject matter laid out to be 
learned is largely excluded. 

Why educate? Effort in education is a 
quest for values, and for ability to deal 
with the problems that arise as we pursue 
the quest. A pragmatic answer is to say 
we seek a better life; one with miore safety 
and security; more comfort and more 
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opportunity for free play of the intellect ; 
more time and opportunity for cooperative 
efforts in dealing with common problems ; 
more time to spend with family and 
friends ; more time to explore and to revel 
in the expressions of feelings as made by 
others; and more time for our own cre- 
ative efforts,—‘‘our search is for a social 
organization that allows us freedom.” 

Centers of interest in our quest for a 
better life are: social organization, re- 
sources, industry, health, our cultural heri- 
tage including folklore and customs and 
feelings of the people, home and family, 
love and courtships, growth and develop- 
ment of children, maturing and aging of 
adults. 

Working within these and other centers 
of interest young people will feel and give 
expression to emotion as they recognize the 
means to the realization of values and as 
they see possibilities for the realization of 
their own potentialities. Communication 
in language and in music and the arts 
furnish the means to the expression of 
emotions. 

Appropriately we have asked ourselves, 
Can we as science educators work together 
with other educators and with the young 
people going out from the schools in such 


a manner as will enable the young people 
to look back on their work and see it as a 
useful and necessary part of a comprehen- 
sive whole as broad in scope as their own 
life activities and those of the people with 
whom they live and work?” 

But some may say, “What about respect- 
able scholarship?” In response it may be 
said, “No scholarship can be more respect- 
able than that which helps most to raise the 
standard of living and the level of cultural 
development.” It has been said that 
American democracy can support both 
freedom and well being for all. Respect- 
able scholarship is that through which we 
seek to realize this potentiality. Our edu- 
cational theory supports the conclusion that 
this is best achieved when it is sought by 
methods that are most direct. 

The task we are undertaking as edu- 
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cators is to help prospective teachers so 
that they in turn may comprehend the 
nature of the work they are to undertake 
and to help them gain confidence and a 
feeling of security as they enter upon their 
with children and 


associations young 


people. 
THE NEED FOR EDUCATION IN SCIENCE 


li 


Harvard University, we may say, “We 


~ 


agreement with President Conant of 


need a widespread understanding of science 
for only thus can science be assimilated 
into our secular culture.” 

This is a need because scientists, through 
their studies, have furnished us answers to 
many important questions. For example, 
it is certain that many are alive today who 
would surely have been dead if the death- 
rate of 1900 from typhoid fever, scarlet 
diphtheria and 
diarrhea that 
Many would never have been born because 
Fur- 


fever, whooping cough, 
had continued as of date. 
of early death of potential parents. 
ther, spectacular results include increase in 
quantity of production and improvement in 
quality of foods, metals from ores, energy 
from fuels and from falling water, fuller 
understanding of cultural and_ biological 
differences and similarities among people, 
and convincing answers to questions about 
the nature of the world and the universe. 
These are important, because as Vannevar 
3ush has pointed out in his report to the 
the United States entitled, 
Endless Frontier: ‘Public 
health, higher standards of living, con- 


President of 
Science the 


servation of natural resources, new manu- 
and 
the 


facturing which creates new jobs 


investment opportunities—in — short, 
prosperity, well-being and progress of the 
American the 
tinued flow of new scientific knowledge.” 

Scientific knowledge is the new frontier 
We 
widespread understanding of science for 
the intelligent exploitation of this frontier. 


nation—all require con- 


for enterprise. believe we need a 


Such understanding seems essential to the 
realization of the 
democracy and for this reason we support 


potentialities of our 
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the proposal that “science be assimilated 
into our secular pattern.” 

A related need for education in science 
which ra- 


is for clarification of ways in 


tional, in contrast with authoritarian, 
methods may be applied to the study and 
This 


seems essential to the intelligent exploita- 


solution of human problems. too 


tion of this new frontier. There is in this 
statement an assumption of something in 
that 


In carrying on our work as 


scientific method will have general 
application. 
science teachers we are concerned with 
rational methods and with problem solving. 

We may recognize for purposes of con- 
trast two kinds of problems. These are 
not distinctly different but may be consid- 
ered as parts of a continuum. At one 
extreme we may recognize the problem of 
the ad- 


the scientist as he works toward 


vancement of science. For example, 
according to press reports, men have been 
engaged in describing the orbits of small 
planets, recently discovered, and the effects 
of the presence of the planets on the orbits 
the 


Through their studies these men are try- 


of other bodies within solar system. 
ing to extend and make more precise the 
descriptions of the solar system. 

It is unlikely that any of us, as laymen, 
will ever take an active part in advancing 
such study. However, there is widespread 
interest in a sort of vicarious participation. 
Understanding of the methods by means of 
which the answers to questions about the 
motions of the planets are found out is an 
important contribution to the definition of 
science. From such understanding one 
gains confidence in the dependability of the 
answers and he gains insight into methods 
of finding answers from observations 
Through gaining such understandings he 
learns to recognize the futility of depend- 
ence upon arbitrary authority when ques- 
tions of fact have been raised. The answers 
when derived are accepted as true because 
the support for the answer may be observed 
by any one who wishes to make the obser- 
vations. In this instance the answer is a 


description of relations. There is no con- 
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cern for control of the phenomena or for 
making them different. 

At the other extreme on the continuum 
are problems that seem more immediate 
and more personal. Just now many of us 
here in New York are troubled with the 
smoke nuisance. We are interested in 
describing the phenomena in order that we 
may understand the origin of the smoke. 
In this illustration as in the one above, the 
answer is derived from interpretations of 
observations and the answer is accepted as 
correct if it is in agreement with the answer 
reached by other observers. The facts 
must be derived from the phenomena. 
From such studies we derive a pattern of 
knowledge which includes relations be- 
tween coal (or oil), smoke, heat and other 
phenomena. From these descriptions it 
may be inferred that a problem, in general, 
is to find a relationship. The problem is 
solved when the relationship is discovered. 
The discovery is useful when it is found 
that, in order to serve a special purpose, 
one group of relations may be substituted 
for another. 
there 
smoke and heat. 


For example, in one situation 
may be fuel, air for combustion, 
In another situation there 
may be fuel, air for combustion, heat, but 
no smoke. Control of the smoke nuisance 
may be accomplished by substituting the 
second situation for the first. The prob- 
lems of children, and of laymen as well, fall 
within some such patterns as these. 
Our understanding of science is 
that to 


relationship is to search for an orderly 


ex- 
tended as we see search for a 
arrangement of ideas and in turn for an 
orderly, self-directed course of action. Our 
problems as people arise out of our quest 
for orderliness in our own lives, that is. 
Our 


problems as teachers arise out of our 


out of our efforts to resolve conflict. 


efforts to help children and young people 
The 


basic work of teacher education is to help 


meet and resolve their problems. 


perspective teachers to recognize these 
problems and to deal with them. Learn- 


ings are basic by the criterion of applica- 
bility to basic tasks and these will include 
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those tasks which are inescapable in life 
as well as those which one desires to do as 
a means to richer living. Again, we see 
the need for “a widespread understanding 
of science” for only thus can we deal with 
the tasks which confront us. 

Science education will be effective in the 
degree to which it affords to young people 
and to their teachers, opportunities to learn 
through dealing successfully with prob- 
lems they recognize as theiz own. 

With recognition of the basic tasks of 
children and of the purposes of this Con- 
ference it seems appropriate to ask, “Are 
we adequately recognizing these tasks and 
are we adapting our work to the significant 
findings that have resulted from studies ?” 
You will recall that it was widely taught 
not so long ago that children were distinc- 
tively different from adults in the way they 
learned. This position was supported by 
distinguished educators. Current studies 
point conclusively to the denial of many of 
the member of 
this Conference,* has reported exhaustive 
studies which show that the pattern of 
thinking followed by children is not at all 
distinctly different from the pattern of 
thinking followed by adults. His study 
and others support the conclusion that 
children and adults learn most effectively 
when their learnings are recognized as 
related to their felt needs. 


earlier conclusions. A 


The conclusion was reached in one of 
the discussion groups of this Conference 
that the teacher’s feeling of security in his 
work derives largely from confidence that 
needs and interests of 


he can discover 


learners and help in meeting them. In a 
second group attention was centered on 
situations in which children may have 
opportunity to gain in ability “to think for 
themselves” and in the processes to identify 
and gain confidence in methods of study 
that are useful to them in finding answers 


to their own questions. In a third group, 


*Merwin Oakes. Children’s Explanations of 
Natural Phenomena. 3ureau of Publications, 


Teachers College, Columbia University, New 


York, 1947. 














Aprit, 1950] 


interested primarily in the education of 
secondary school teachers, the central 
theme was group process in identify- 
ing problems and in working out solutions. 
The fourth group was concerned with 
examining the goals of science education 
in the secondary school with particular 
attention to re-definition of goals and to 
processes for their realization. These re- 
ports of discussions are significant not only 
for the conclusions that were reached but 
also, as pointed out by Professor Lammers, 
“because they represent the trend in think- 
ing among a representative group of 
science educators when they had_ the 
opportunity to sit down together and direct 
their collective attention to the selected 
problems.” 


DEVELOPING PROPOSALS FOR THE 

IMPROVEMENT OF THE EDUCATION 

OF TEACHERS IN THE ELEMENTARY 
SCHOOL 


Report oF Group A* 


NE group of Conference participants 
© (Group A), all of whom were cur- 
rently involved with elementary school 
teaching, met to consider the problem of 
the improvement of education of teachers 
for this level, and raised issues of vital con- 
cern to them. In the following paragraphs 
may be found a summary of the major 
points, including problems and proposals, 
discussed by this group. 


TEACHER SECURITY 

For many and obvious reasons, the ele- 
mentary classroom teacher needs a feeling 
of security in his position. To be sure. a 
person’s security may be measured or con- 
sidered only in terms of degree. Many 
situations occurring in the daily life of an 
individual may make him only temporarily 
insecure, while observable behavior of an 
individual need not necessarily reflect his 
true feelings of security or insecurity. 
*Compiled by Elizabeth Feeney, Instructor, 
Department of Natural Sciences, Teachers Col- 
lege, Columbia University, New York. 
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Security is a relative matter. No one feels 
emotionally secure all of the time. How- 
ever, teacher education institutions in 
working with potential teachers can and 
should provide as many and varied experi- 
ences as possible so that the learner will 
feel equipped to go out and handle with 
confidence the problems with which he is 
faced, in both his personal and professional 
life. It has been said that traditional 
methods of instruction have not provided 
for experiences in solving “real problems.” 
All students, no matter what age, have real 
problems. Those who are responsible for 
our pre-service programs in teacher edu- 
cation must deal with “real” problems of 
students at their level and must provide 
them with problem-solving experiences so 
that the method of problem-solving will 
be part of each teacher’s equipment as he 
goes out to work with children. This type 
of program should contribute to the 
teacher's sense of security in meeting the 
problems later encountered in his work. 

The prospective teacher must not only 
have “real” problems on his level to cope 
with under optimum problem-solving situ- 
ations but he must also have a strong back- 
ground in, and actual experiences with, the 
dynamics of child psychology. The trainee 
must have a vital concern for children. He 
must understand and appreciate problems 
that are real to them and must be willing 
to set guide lines and offer opportunities 
for solving these problems as they occur 

It is often assumed that elementary 
school teachers would feel more secure in 
a modern classroom «if they knew mort 
subject matter in science. Although the 
importance of a strong background in 
subject matter should not be minimized, 
it should be recognized that the security 
of the elementary school teacher stems 
mainly from thoroughly understanding and 
being at ease with children. 

To be sure, the elementary school 
teacher needs special preparation in college 
for the position he hopes to have. This 
preparation, however, need not and prob- 
ably should not be that of the traditional 














1 


wn 


subject matter fields but should be practical 
It was cited that Wilson 
Washington, D. C., 
offers ‘The Child and the Curriculum,” an 


and meaningful. 
Teachers College, 
integrated course for students of elemen- 
tary education. 
sentative of this institution it is now the 
consensus of the Wilson College faculty 


According to a_ repre- 


that in spite of unsolved problems this 
course has distinct advantages over the old 
giving individual 
It seemed from the report that 


plan of professional 
courses. 
subject matter fields are still taught in the 
more or less traditional fashion, but that a 
real attempt at integration has been made 
in the professional education of the stu- 
dents. Teaching and working with chil- 
dren in this integrated course is the natural 
outcome and application of professional 
study. Under the present plan students 
think first of the child and his need, attain- 
ing their own growth through working 
and 
Educationally, the course provides a live 


directly continually with children. 
incentive and a challenge to students who 
etter integration of sub- 


all fields is resulting from 


want to teach. 
ject matter of 
this venture. This type of program should 
make remarkable contributions toward the 


sense of security of the potential teacher. 
TEACHER ENTHUSIASM 


Modern culture, including the traditional 
teaching of science, has tended to generate 
a waning enthusiasm for understanding 
science as the individual moves upward in 
his educational experience. This seems to 
be especially true of women in our culture, 
and women are overwhelmingly in the ma- 
jority among elementary school teachers. 
enthusiastic 


A good teacher is an 


teacher. Whether man or woman, young, 
or old, rural or urban, he must have his 
own eager quest for learning, and must be 
capable of generating this attitude in the 
children with whom he works. Children 


are curious; they are investigators; and 
they are resourceful. It is up to the teacher 
to sustain this curiosity and rfesourceful- 
ness through his or her own enthusiasm. 


“We teach as we were taught” is oft quoted 
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and quite generally agreed to. Teachers 
capable of sustaining the interests and en- 
thusiasms of children must themselves 
learn by methods that foster these attitudes. 
What a responsibility this puts upon the 
instructors of teacher education institu- 
tions! Teachers College personnel who 
recognize the deficiencies inherent in their 
present offerings but despair of ever over- 
coming what seem to them to be insur- 
mountable obstacles standing in the way of 
change, would do well to recall the tre- 
mendous changes that have been achieved 
in the elementary schools in recent years 
against what also seemed to be very great 
odds. It was remarked by one member of 
the group that we are today at about the 
same stage in teacher education that we 
were in childhood education some twenty- 
five years ago. 

Is it wrong to provide science experi- 
Of course not! Out of 
these activities may come a great deal of 


ences for fun? 


enjoyment which in turn might generate 
an on-going interest and enthusiasm on the 
part of the learners. If such be the case, 
reading, discussions, field trips, and similar 
activities may be the expected resultants. 

Teacher education institutions must nur- 
ture the natural enthusiasm of their stu- 
dents. All too often our courses in science 
seem to accomplish just the opposite effect. 
Faculties should get together and plan for 
varied experiences for their students that 
would result in feelings of success and 
enjoyment, and from which might stem a 
genuine enthusiasm for their chosen profes- 
sion. These experiences should be such 
that students will see.a real need for fur- 
ther information and investigation. 


THE TEACHER-GUIDANCE ROLE 


The teacher in the 


should not rely solely or mainly on the lec- 


teachers college 


ture method but rather should act in a 


guidance role. He should give the stu- 
dents opportunity to learn how to work 


He 


should better enable them to know how to 


with others by his working with them. 


identify problems with children by helping 
them to identify their own problems. He 
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should aid them in an understanding of the 
dynamics of child psychology both through 
theory and more important, through first- 


hand observations and experiences with 
children. In this regard, the instructor 
should recognize the importance of tying 
in the college program with the work of the 
campus school. 

It is generally agreed that there is a need 
for a broad, well-balanced program in sci- 
ence but it is probably even more important 
that the instructor see the place of science 
in the total curriculum, whether that of the 
teachers college or of the kindergarten. The 
effective science teacher guides his students 
so that they will come to feel secure in 
working with people who have problems to 
solve. 

IN-SERVICE EDUCATION 

The in-service teacher has an on-going 
need for subject matter because he is teach- 
ing children. 
children change from year to year and even 
day to day. 
classroom teacher’s quest for knowledge is 
never satisfied. 

The mature teacher needs a contact with 


The needs and interests of 


To meet this challenge the 


reality. All children need experiences 
with reality. If reality, rather than arti- 
ficiality, is to flourish in the classroom, 


many teachers-in-service need to change 
their traditional 
pupil relationship. 
in childrei attitudes that will cause them 


concept of the teacher- 


The teacher must build 
to question, check, and re-check. They 
must develop open-mindedness and critical 
thinking. 
must be such that the child in challenging 


The teacher-pupil relationship 


a statement is recognized as challenging an 
idea, not an authority, the teacher. Science 
education provides rich opportunities for 
this type of teacher-pupil relationship. 
The importance of in-service education 
can hardly be over-emphasized although 
there are many obstacles that must be over- 
come to insure its effectiveness. We should 
make great effort during both pre-service 
with 
prepare them so that they can obtain and 


and in-service contacts teachers to 


maintain their maximum personal security. 
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sa can we do to make our children 
capable of thinking for themselves ?"’ 


That was a question Dr. Elvin C. Stakman 


Report OF GROUP 


of the University of Minnesota, retiring 
president of the American Association for 
the Advancement of Science, left with the 
10,000 scientists who attended the conven- 
tion of the 101 year old organization in 
New York City. 


went on to say: 


Expanding this idea he 


The job of society, of parents and of schools, 
is the evolution of an individual who knows how 
to find out for himself, who seeks the “truth” 
before he acts. [ believe a seven year old 
child can be shown how to think for himself. . . . 
At the elementary school level it is possible to 
show a child how to conduct a scientific experi- 
ment, a test designed neither to prove nor dis 
prove a preconceived notion, but to find out what 
the facts are. 


Every parent, every teacher, everyone 
who works with children knows that they 
What a 


many people do not know is what to do 


are naturally inquisitive. great 


with this ingrained inquisitiveness. How 
can it be kept alive? How can it be stimu- 
lated and guided into useful channels ? 
Today the world is faced with many 
grave problems which will become even 
The 


men and women, trained in the methods of 


greater as time goes on, need for 
science, who can solve these impending 
problems is great indeed. These men and 
women of the future are the elementary 
school children of today. How are they 
being prepared for the job ahead? 

Plenty of evidence exists that children 
thinking 


Investigations by Baker,’ Craig,? Croxton,* 


are capable of for themselves. 


* Compiled by Tunis Baker, Head of Science 
Department, New Jersey State Teachers College, 
New and 
Associate Professor of Physics, Western Michi- 
gan College of Education, Kalamazoo, Michigan 

1 Baker, Tunis. The Ability of Elementary 
School Children to Interpret Certain Types of 
Science Experiments. (Doctor of Philosophy 
Thesis, School of Education, New York Uni- 
versity, 1944.) 

2 Craig, Gerald S. Certain Techniques Used 
in Developing a Course of Study for the Horace 
Vann Elementary School. New York: Contri- 


Paterson, Jersey, Julian Greenlee, 
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Haupt,* Oakes, and many others working 


in the field of science education indicate 
quite clearly that children can interpret 
science experiments, make generalizations, 
interpret natural phenomena, and solve 
problems by finding facts by themselves. 
If the elementary school is the place where 
this innate inquisitiveness and ability to 
think for themselves can be put to work 
and their energetic enthusiasm be kept 
alive this will, of course, be a positive gain. 
3ut from where are the teachers to come 
who will be capable of teaching children 
how to think? Obviously, here is a prob- 
lem for the teachers colleges. 

“How can teacher education in science 
be made to meet the challenge of our 
times?” “How can our teachers colleges 
best prepare our future teachers of 
America for the job of teaching young 
people how to think for themselves?” 
“What concrete recommendations shall we 
propose?’ Those are some of the ques- 
tions asked at the Twenty-fifth Conference 
on. the Education of Teachers in Science at 
Teachers College, Columbia University. 
The answers are not simple. But it was 
generally agreed that before a teacher can 
lead children to develop the right kinds of 
attitudes and habits of thinking, he must 
not only know what proper attitudes and 
habits of thinking are, but he must himself 
possess them. Scientific habits of thinking 
are not acquired by reading books, listen- 
ing to lectures, observing demonstration 
lessons, memorizing lists of scientific atti- 
tudes, or watching other people solve prob- 
lems. They can be developed mainly by 
butions to Education, No. 276, Bureau of Publi- 
cations, Teachers College, Columbia University, 
1927. 

8 Croxton, W. C. “Pupils Ability to General- 
ize.” School Science and Mathematics, XXXVI 
(June 1936), pp. 627-634. 

4 Haupt, George W. An Experimental Appli- 
cation of a Philosophy of Science Teaching in an 
Elementary School. (Doctor of Philosophy 
Thesis, Teachers College, Columbia University, 
1935.) 

5 Oakes, Mervin E. Children’s Explanations 
f Natural Phenomena. (Doctor of Philosophy 
Thesis, Teachers College, Columbia University, 
1941.) 
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frequent practice in the scientific approach 
to problems. 

A functional course in methods of teach- 
ing science in the elementary schools, if it 
is to develop desirable attitudes in prospec- 
tive teachers, should operate around prob- 
lems and problem solving. What is needed 
is a modification of the science curriculum 
to the end that inquisitiveness and enthusi- 
asm shall not be stifled by the imposition 
of authority. Science in cur teachers col- 
leges should be so taught that it will not 
dull the edge of young minds but stimulate 
the imagination and open those young 
minds to the wonders of the world about 
them. 

We assume that those teachers, (1) who 
have a wealth of varied experience from 
which to draw information and ideas, (2) 
who have a high appreciation of human 
values, (3) who are sensitive to the inter- 
pretations, needs, and problems of children, 
(4) who continually provide settings from 
which worthwhile experiences will evolve, 
(5) who recognize and use opportunities 
which arise, (6) who respect children for 
what they are as well as for what they will 
be, (7) who work with children rather 
than “teaching at” them, and (8) who 
think of themselves as at all times being 
willing learners, are that way because of 
experiences that they have had. 

We believe that the way in which the 
prospective teacher is taught as well as 
what he is teaching is important. We must 
provide him with a background of informa- 
tion, but can never expect him to get, in 
pre-service courses, all that he will need. 

We believe he will need an understand- 
ing of childhood behavior but that we can- 
not possibly give him a technique for each 
situation that he will face. 

We believe that useful learning results 
from experience in meeting and solving 
problems significant to the individual con- 
cerned and that the extent to which this is 
true largely determines the extent to which 
the learner profits from the experience. 

We believe that the prospective teacher 
is affected by all his own learning experi- 
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ences and that he as well as his classmates 
would benefit by improved procedures all 
along the way. In other words elementary 
and secondary school experiences are sig- 
nificant in the preparation of teachers. 

In the foregoing assumptions as well as 
in our recommendations we are making no 
We know that 
these ideas are in existence to some extent 


pretense at being unique. 


in all teachers colleges, and that all of our 
recommendations are carried on in some. 
Neither does the report pretend to be all 
but 
brought out in our discussions. 

We recommend more emphasis in the 
following respect : 


inclusive merely represents points 


1. The problem-solving approach. 

(a) Dealing with’ problems recognized by the 
prospective teacher as being significant to 
him: 

(b) That provide for extensive functional use 
of all types of available resources, as 
community resources, publications from 
various agencies, books, films, etc. 

That provide for an application of tech- 

niques in observation, experimentation, 

manipulation of equipment, interpreta- 

tions, discussions and planning. 

(d) That provide opportunities to learn, by 
personal experiences, ways in which bet- 
ter living is achieved through science. 


(c 


2. Sensitivity to situations and problems that 
face children and adults; an understanding of 
behavior at al) age levels. 

Long range opportunity to work in realistic 
situations with classroom teachers: 

(a) Who are enthusiastic about their job so 
the prospective teachers will be more 
likely to have the attribute. 

(b) Who provide situations in which they 
may work with children, providing stimuli, 
based on their natural curiosity, for inde- 
pendent thinking. 

(c) Who have an appreciation for children’s 
interpretations. 

(d) Who have a positive “we” approach in 
their relations with children. 

3. More “follow up” on the part of the teachers 
colleges : 

(a) Teachers colleges should assume more 
responsibility for follow up so as to 


eliminate the gap that may exist between 
pre-service and in-service education. 


(b) Better acquaintance of teachers college 
staff members with situations faced by 
teachers in the classrooms. 

(c) More responsibility for continued growth 
on the part of the teachers. 

(d) Closer correlation between the teachers 


college and other in-service agencies. 
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We believe that the value of any experi- 


ence is determined by the extent to which 
it is followed by constructive action so each 
of the members of our group intends to 
evolve a plan of investigation along some 
line. Each of us will acquaint the mem- 
bers of our group with our plan, then later 
give a progress report indicating our 
reactions with experiences to account for 


them. 


DEVELOPING PROPOSALS FOR THE 

IMPROVEMENT OF THE EDUCATION 

OF TEACHERS IN THE SECONDARY 
SCHOOL 


Report oF Group C * 

| gorges recognized by leaders in any 
field of educational endeavor give some 
insight into the current thinking about, and 
possible trends in, educational practice. 
Thus the reactions of a group of educators 
interested in the professional education of 
science teachers to the general topic stated 
The 


sional training of teachers who will present 


above become significant. profes- 
science to youth can, in a great measure, 
provide for, or hinder, the development of 
a scientifically literate citizenry. Unless 
the teachers of science in the secondary 
schools are themselves competent in sci- 
ence, feel the worth of science, and recog- 
nize the methods by which science becomes 
a worthwhile part of the life of each citizen 
we cannot hope for our schools to ade- 
quately serve their purpose in this area. 
The issues raised by those interested in, 
and responsible for, the training of science 
teachers thus becomes significant and their 
discussion of these problems becomes im- 
portant in our democratic society. 

Darrell New 
York University, as chairman of the dis- 


Professor ]. Jarnard of 
cussion group, summarized the thinking of 
the group as having dealt primarily with 
the question, “How do we work with 
students and with others directly affected 


* Compiled by J. Ned Bryan, Assistant Pro- 
fessor of Physics, West Virginia University. 
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by teacher education, in identifying our 
problems and in working out some solu- 
tions?” When the discussion started and 


questions were raised it soon became 
obvious that the nature and scope of the 
problems recognized by the group varied 
widely. 

The early discussion seemed to focus 
mainly upon the inadequacies that exist in 
the field today. 
he called ‘‘mental arthritis’’ among teachers 
He said: “I have chosen this 
descriptive phrase to indicate the with- 
drawal of far too many of our teachers 
from modern advances in science and espe- 
their lack of knowledge of the 
Far too 
many people have merely a stylized, text- 


One person deplored what 


in service. 


cially 
history and philosophy of science. 


book, predigested idea of the scientific 
enterprise and re-hash this in an even more 
distilled form for their students. Science 
consists of a great deal more than factual 
information.” 

Another noted that in his experience 
classroom teachers seem to want specific 
rather than broad concepts and that there 
is a great demand for “packets of ma- 
terials” for classroom use. 

Several suggestions were made that pre- 
scribed standards all too often set the pat- 
terns which are followed by teachers in the 
secondary schools and in the teachers col- 
leges. A member of the group raised this 
question: ‘What should we as teachers do 
about the feeling of suppression of our 
educational principles; those principles 
that become inoperative in the face of cur- 
riculum outlines dictated to us through 
syllibi, catalog statements, recommended 
textbooks, 


departmental scheduling of 


classes and so forth?” It was suggested 
that perhaps our basic problem was not so 
much one of inadequacies as it was one 





of values—that we must consider critically 


the criteria by which patterns are to be 


judged, and that sometimes “standards” 
seem much more of a hurdle than they 
Another 


this viewpoint when he said: “Standards 


are in reality. contributed to 


should be stated in terms of the purposes 
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of science education. Degrees of achieve- 
terms of this 
ured by the extent to which the objectives 
of. science teaching have been attained. 


ment, in view, are meas- 


Standards may loom large when stated in 
terms of such minima as training and 
experience of teachers, equipment, and 
performance of students on standardized 
tests; but when visioned as the extent to 
which students have achieved in terms of 
the objectives of science» instruction, they 
do not constitute insurmountable barriers.” 

Out of this general discussion two major 
questions finally emerged for more ex- 
(1) 


guiding principles for new directions in 


tended consideration: how should 


teacher education in science be derived? 
(2) what should be the nature of teacher- 
student relationships in the day to day 
That these 


two problems had many areas of interre- 


work of the teachers college? 


latedness became evident in the ensuing 
discussion. 

The first generalization developed by 
the group was that basic principles, if they 
are to be operative, must be cooperatively 
arrived at by those affected by, and respon- 
sible for, science education. This would 
include teachers, students, the community, 
certifying agencies, and national leaders. 
The Chairman suggested in reviewing the 
discussion of this question: “There were 
some who felt that we (the group) had the 
Others felt that all who will be 
affected by the program should have the 


answefs. 


opportunity to think through its purposes 

I believe that we have to work with 
other teachers, students, appropriate lay 
and administrators in 


groups, planning 


educational programs. I have confidence 
that, if critical thinking is exercised, what- 
ever the group comes out with is best for 
that group at that time. I’ve got to have 
faith in the process. Furthermore, since 
I believe this, I'm obligated to give those 
prospective teachers, who are my students, 
this experience so that they also develop 
faith and skill in the process.” 

In further stated : 


discussion it was 


“Science education should be cooperatively 
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planned. The teacher in science should 
capitalize on all of the resources of a com- 
munity in projecting instructional plans, 
and using teaching materials. People are 
important resources. Students, the lay 
public, instructors in other areas, and 
experts in science education can form an 
effective core around which meaningful 
directions can be charted.” 

This viewpoint was not fully endorsed 
by all members of the group. Some dis- 
sension on extent of student participation 
in planning was expressed as follows: 
“Design of the program of science educa- 
tion for teachers colleges should be in my 
opinion a cooperative project. The opin- 
ions of the lay public cannot be expected 
to be detailed but should be represented 
through an answer to the question ‘what do 
we expect of our schools?’. Frankly, I do 
not trust the opinion of the students begin- 
ning the study of a professional area; this 
would apply to education courses as well 
as to physics or chemistry or any other 
subject that might be discussed. Please 
note I consider this entirely different from 
the problem of general education in which 
the needs and the 
should be paramount. The major respon- 
sibility here (in professional education) 


interests of student 


should fall not only on the teachers and 
administrators in the teachers colleges but 
also upon those of us who claim to be 
science educators who have presumably 
reviewed the general field and should be 
able to bring in generalizations useful to 
those dealing with individual and separate 
institutions.” 

Thus 


opinion in the discussion group the con- 


while there were differences of 
sensus was that guiding principles are basic 
to the adequate preparation of science 
teachers and that these principles should 
be the product of cooperative effort. 

The second question explored by the 
group concerned the day to day relation- 
ship of teachers and students in the on- 
going work of courses in the teachers col- 
Dr. 


of the inadequacies mentioned as prevalent 


leges. 3arnard noted, relative to some 
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among secondary school teachers today: 
“What else can we expect of teachers who 
have been given the ‘answers’ both in their 
undergraduate and even graduate courses ? 
We must take students into our confidence, 
possibly admitting that we are not sure 
about many of the specifics, and work with 
them in a manner believe it 
desirable that they, in turn, work with 
their students when they become teachers. 
I believe this applies not only to the pro- 
fessional courses but to the content courses 


which we 


as well.” 

The teacher's responsibility in making 
decisions was recognized in this comment: 
“It is almost a truism now that teachers 
teach as they have been taught, for the 
most part. Methods and subject matter 
at the teachers college level should be de- 
termined by our concept of the person we 
teaching at What 
like ? want 
teachers in our public schools to behave 
with 


want lower levels. 


should he be How do we 


our children? ‘Behave’ involves 


day-by-day relationships in and out of the 


classroom, in both academic and _ social 


affairs.” 
Several members of the group, held that 
leads to less 


teacher-student planning 


acceptance of authoritarianism and thus 
tends to produce more responsible teachers. 
the State 


Teachers College at Danbury, Connecticut, 


Professor Lon Edwards of 
described a program of curricular revision 
Stu- 


dents act cooperatively with the staff, in 


which is in progress at Danbury. 


conferences and in planning, implementing, 
and in evaluating their own program. 
They have defined both a good program 
and good teaching in terms of carefully 
considered aims developed by the faculty- 
student group. 

There was one undergraduate student in 
the group. He commented with respect to 
teacher-student planning that he as a stu- 
dent looked for immediately useful con- 
cepts, and that he was more interested in 
the major ideas involved in science educa- 


tion than in specific techniques and isolated 


facts. 
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The consensus of opinion seemed to be 
that to make teacher-student relationships 
meaningful and to make the professional 
training of science teachers worthwhile the 
prospective teacher should participate in 
the planning and in the carrying out of 
plans for his education. Not all members 
of the group endorsed this viewpoint. The 
major point at issue seemed to be whether 
prospective teachers can effectively assist 
in planning for their own professional 
education. 

Thus this group of educational leaders 
who are interested in the training of secon- 
dary school science teachers, in a relatively 
short discussion period, raised some very 
important issues. It was pertinently sug- 
gested: “What may eventually appear as 
the ‘proper’ place of science in the school 
curriculum depends a great deal upon what 
the teachers offer as ‘science’.”” The even- 
tual concepts of major objectives in science 
teaching may well depend upon the kind 
of training now being given to future 
science teachers. If we expect science 
teachers to be leaders, to present science 
as a useful part of life, then they must them- 
selves have experienced science in a useful 
manner, not simply as so much content. 
They must have had a chance to make criti- 
cal decisions, to have developed a capacity 
for critical self-analysis, and to have been 
an active participant in the scientific way 
of life. Leaders in education differ as to 
how this should be accomplished and this 
may be a very wholesome situation, but the 
important thing is that they are actively 
considering and critically examining both 
their own ideas and the ideas of others in 
this area. 


REPORT OF GrRoUP D * 


T Is generally agreed that educational 
I methods and content are determined by 
the goals sought. One report (5-I-6) 
states “What America needs today, then, 
is a schooling better aware of its aims,” 


* Compiled by Edwin F. Arthur, New York 
State College for Teachers at Buffalo, New York 


8 ScIENCE EDUCATION 


[VoLt. 34, No. 3 


another (2-39) indicates that there is 
enormous variety of aim and method rep- 
resented among both colleges and high 
schools. Observations of this variety were 
borne out by personal testimony of the 
group, one person citing an instance where 
an investigator had _ established over 
twenty-eight separate goals (objectives) 
which had been set up for one course in 
high school science. It was suggested in 
the discussion that aims sought should be 
limited in number and be capable of 
achievement in the time allotted. Some 
criteria for the selection of objectives indi- 
cate they must be functional, psychologi- 
cally sound, possible of attainment, uni- 
versal in a democratic society, and should 
indicate the relationship of classroom 
activity to desired changes in human be- 
havior (4-25). The Thirty-first Year- 
book of the National Society for the 
Study of Education specified three major 
aims (3-50) “An ability to utilize the 
findings of science that have application in 
their own experiences, an ability to inter- 
pret the natural phenomena of their en- 
vironment, and an understanding of, and 
ability to use, some of the methods of 
study that have been used by creative 
workers in the fields of science.” These 
three specific aims of science instruction are 
included in the eleven objectives of general 
education presented in Higher Education 
for American Democracy (5-50). These 
three major objectives, according to the 
recommendations of the various committee 
reports which have been cited, should con- 
stitute the determiners of science instruc- 
tion; however, the other eight objectives 
should also have a great influence on both 
the material taught in science classes and 
the methods of instruction used to intro- 
duce topics of study into the classroom. 
The goal of an understanding of, and 
ability to use, some of the methods of study 
(or problem solving) that have been used 
by creative workers in the fields of science, 
has been frequently referred to as the 
scientific method and its related attitudes ; 
and as such, is accepted as an objective by 











Aprit, 1950] 


almost all teachers of science. However, 
an extraordinarily large number of teachers 
of science have such vague concepts of 
methods of science that they are unable to 
utilize them in solving their own personal 
problems, much less teach students how 
they can solve problems by the use of such 
logical methods. This observation eluci- 
dates the extent of our failure to teach the 
scientific method, and indicates that, in the 
past, development of a functional under- 
standing of the scientific method and the 
safeguarding scientific attitudes by pro- 
spective teachers has been subordinated to, 
or excluded in favor of, the securing of a 
fund of factual scientific knowledge. 

The Forty-sixth Yearbook of the Na- 
tional Society for the Study of Education 
indicates the desirability of future teachers 
taking a course in the philosophy and 
methods of teaching science and of empha- 
sizing the applicability of methods of 
science where possible in classroom in- 
. struction (4-286). Members of the con- 
ference differed with this point of view, 
and believed that the students gain a verbal 
knowledge rather than a functional knowl- 
edge of the methods of science unless those 
methods constitute an intrinsic part of the 
instruction in science. Since the methods 
are primarily for the solving of problems, 
the methods can best be taught by the 
utilization of a problem solving approach 
to teaching: teaching which is organized 
around real problems of the students and 
their community, rather than artificial 
problems of the instructor or text. A few 
members of the discussion group main- 
tained that the problem approach is not 
applicable in college situations. They sug- 
gested that problem solving methods be 
taught in a “Science Teaching” course in 
which science yearbooks, science journals, 
and research studies in science teaching are 
studied. 

Attention was drawn to the fact that 
observations of some classes in which it 
was claimed that the problem approach 
was being used indicated that the actual 
approach constituted merely a reorganiza- 
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tion of traditional facts and knowledge so 
that a mastery of them would enable stu- 
dents to “solve” a problem set up by the 
teacher. The problem-solving approach, 
in order to fuliy utilize the students’ emo- 
tional involvement and natural interests, 
must derive problems for study from inter- 
ests of the student and the environment with 
which he interacts. The subject matter re- 
quired for the solution of such problems will 
necessarily be of a “functional” nature and 
will be selected from related fields of 
knowledge on the basis of its first relation- 
ship to the problem being attacked. The 
desirability of following such a problem 
approach is recognized in varying degrees 
by a number of reports (4, 2, and 5) and 
forms the core of thought of one (1). 

In the location and study of community 
problems it is both necessary and desirable 
for students and teachers to get out into 
the community. Laton and Powers (1-24) 
indicate this desirability in a statement, 
“Studying about young people in general 
and making surveys of specific classes in- 
fluenced the work of the cooperating 
teachers in two ways. They understood 
better some of the problems and interests 
of their students and adapted their teach- 
ing materials and methods to these prob- 
lems and interests, no matter what the 
subject matter taught.” Students will also 
have to engage in community investiga- 
tions in order to observe prevailing condi- 
tions and gather information relevant to 
the solution of their problems. 

The nature of the material introduced by 
such study of community problems would 
be functional ; that is, it would be material 
which may be used immediately by the 
students in solving their problems. It is 
also pointed out that material can be func- 
tional only when it is understood (4-27 ). 
The consensus was that if the non-func- 
tional material now presented in most 
courses were eliminated there would be 
time to introduce an abundance of func- 
tional materials. 

Jecause of the nature of their undertak- 


ing, teachers colleges have problems which 
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The consensus of opinion seemed to be 
that to make teacher-student relationships 
meaningful and to make the professional 
training of science teachers worthwhile the 
prospective teacher should participate in 
the planning and in the carrying out of 
Not all members 
The 


major point at issue seemed to be whether 


plans for his education. 
of the group endorsed this viewpoint. 


prospective teachers can effectively assist 
in planning for their own professional 
education. 

Thus this group of educational leaders 
who are interested in the training of secon- 
dary school science teachers, in a relatively 
short discussion period, raised some very 
important issues. It was pertinently sug- 
gested: “What may eventually appear as 
the ‘proper’ place of science in the school 
curriculum depends a great deal upon what 
the teachers offer as ‘science’.”” The even- 
tual concepts of major objectives in science 
teaching may well depend upon the kind 
of training now being given to future 
science teachers. If we expect science 
teachers to be leaders, to present science 
as a useful part of life, then they must them- 
selves have experienced science in a useful 
manner, not simply as so much content. 
They must have had a chance to make criti- 
cal decisions, to have developed a capacity 
for critical self-analysis, and to have been 
an active participant in the scientific way 
of life. Leaders in education differ as to 
how this should be accomplished and this 
may be a very wholesome situation, but the 
important thing is that they are actively 
considering and critically examining both 
their own ideas and the ideas of others in 
this area. 


REPorRT OF Group D* 


r is generally agreed that educational 
I methods and content are determined by 
(5-I-6) 
states “What America needs today, then, 


the goals sought. One report 


is a schooling better aware of its aims,” 


* Compiled by Edwin F. Arthur, New York 
State College for Teachers at Buffalo, New York 
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(2-39) indicates that there is 


enormous variety of aim and method rep- 


another 


resented among both colleges and high 
schools. Observations of this variety were 
borne out by personal testimony of the 
group, one person citing an instance where 
an investigator had _ established over 
twenty-eight 


which had been set up for one course in 


separate goals (objectives) 


high school science. It was suggested in 
the discussion that aims sought should be 
limited in number and be capable of 
the time allotted. 


criteria for the selection of objectives indi- 


achievement in Some 
cate they must be functional, psychologi- 
cally sound, possible of attainment, uni- 
versal in a democratic society, and should 
the 
activity to desired changes in human be- 
havior (4-25). The Thirty-first Year- 
book of the National Society for the 
Study of Education specified three major 
aims (3-50) “An ability to utilize the 
findings of science that have application in 
their own experiences, an ability to inter- 
pret the natural phenomena of their en- 
vironment, and an understanding of, and 
ability to use, some of the methods of 
study that have been used by creative 
workers in the fields of science.” These 
three specific aims of science instruction are 
included in the eleven objectives of general 
education presented in Higher Education 
for American Democracy (5-50). These 
three major objectives, according to the 
recommendations of the various committee 
reports which have been cited, should con- 


indicate relationship of classroom 


stitute the determiners of science instruc- 
tion; however, the other eight objectives 
should also have a great influence on both 
the material taught in science classes and 
the methods of instruction used to intro- 
duce topics of study into the classroom. 
The goal of an understanding of, and 
ability to use, some of the methods of study 
(or problem solving) that have been used 
by creative workers in the fields of science, 
has been frequently referred to as the 
scientific method and its related attitudes ; 
and as such, is accepted as an objective by 
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almost all teachers of science. However, 
an extraordinarily large number of teachers 
of science have such vague concepts of 
methods of science that they are unable to 
utilize them in solving their own personal 
problems, much less teach students how 
they can solve problems by the use of such 
logical methods. This observation eluci- 
dates the extent of our failure to teach the 
scientific method, and indicates that, in the 
past, development of a functional under- 
standing of the scientific method and the 
safeguarding scientific attitudes by pro- 
spective teachers has been subordinated to, 
or excluded in favor of, the securing of a 
fund of factual scientific knowledge. 

The Forty-sixth Yearbook of the Na- 
tional Society for the Study of Education 
indicates the desirability of future teachers 
taking a course in the philosophy and 
methods of teaching science and of empha- 
the applicability of 
science where possible in classroom in- 
. struction (4-286). Members of the con- 
ference differed with this point of view, 
and believed that the students gain a verbal 
knowledge rather than a functional knowl- 
edge of the methods of science unless those 
methods constitute an intrinsic part of the 
instruction in science. Since the methods 
are primarily for the solving of problems, 
the methods can best be taught by the 
utilization of a problem solving approach 
to teaching : 
around real problems of the students and 
their community, rather than artificial 
problems of the instructor or text. A few 
the main- 
tained that the problem approach is not 
applicable in college situations. They sug- 
gested that problem solving methods be 
taught in a “Science Teaching” course in 


sizing methods of 


teaching which is organized 


members of discussion group 


which science yearbooks, science journals, 
and research studies in science teaching are 
studied. 
Attention 
observations of 


fact that 
which it 


the 
some classes in 


was drawn to 


was claimed that the problem approach 
was being used indicated that the actual 
approach constituted merely a reorganiza- 
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tion of traditional facts and knowledge so 
that a mastery of them would enable stu- 
dents to “solve” a problem set up by the 
teacher. The problem-solving approach, 
in order to fuliy utilize the students’ emo- 
tional involvement and natural interests, 
must derive problems for study from inter- 
ests of the student and the environment with 
which he interacts. The subject matter re- 
quired for the solution of such problems will 
necessarily be of a “functional” nature and 
related fields of 
knowledge on the basis of its first relation- 
The 


desirability of following such a problem 


will be selected from 


ship to the problem being attacked. 


approach is recognized in varying degrees 
by a number of reports (4, 2, and 5) and 
forms the core of thought of one (1). 

In the location and study of community 
problems it is both necessary and desirable 
for students and teachers to get out into 
the community. Laton and Powers (1-24) 
indicate this desirability in a statement, 
“Studying about young people in general 
and making surveys of specific classes in- 
the the 
teachers in two ways. They understood 


fluenced work of cooperating 
better some of the problems and interests 
of their students and adapted their teach- 
ing materials and methods to these prob- 
the 
Students will also 


lems and interests, no matter what 
subject matter taught.” 
have to engage in community investiga- 
tions in order to observe prevailing condi- 
tions and gather information relevant to 
the solution of their problems. 

The nature of the material introduced by 
such study of community problems would 
be functional ; that is, it would be material 
which may be used immediately by the 
students in solving their problems. It is 
also pointed out that material can be func- 
tional only when it is understood (4-27). 
The consensus was that if the non-func- 


tional material now presented in most 


courses were eliminated there would be 


time to introduce an abundance of func- 
tional materials. 
Jecause of the nature of their undertak- 


ing, teachers colleges have problems which 
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are quite similar to those of high schools. 
The truth of such a statement is implied 


in reflections on the manner in which 
teachers perform. Frequently it is said 
that teachers tend to reproduce their 


knowledge in classrooms and that they 
tend to reproduce it in the same way it 
was taught to them (2-56). It is logical 
to assume that the influence of teachers 
colleges would be greatly enhanced and 
would tend te bring about more of the 
desirable changes in high school curricu- 
lums if they would utilize the methods of 
teaching they verbally advocate. If stu- 
dents are to become teachers capable of 
helping their pupils sense, define, and solve 
problems, they need experiences in which 
they can develop the necessary abilities 
and their commensurate attitudes. These 
students must learn how to deal with un- 
familiar materials, problems, and experi- 
ences locate relevant 
experiences, formulate 
possible hypotheses concerning the prob- 
lems, and verify or refute these hypotheses. 

A functional 


so that they 
information and 


can 


basic 
principles of science as they apply to every- 
day living is necessary for problem solv- 


understanding of 


ing; hence, future teachers need to have 
broad experiences covering not only the 
field of science, but the social sciences and 
humanities as well. It was observed by 
members of the conference, and has been 
mentioned in several reports (3-81, 4-274, 
5-IV-6) that teachers are not adequately 
prepared even in their field of specializa- 
tion. If the curriculum consisted of func- 
tional materials, such as would be the case 
if the problem approach were followed, an 
adequate program for teacher preparation 
could be developed by centering all the 
study around three broad areas in addition 
It was 
suggested that teachers of science should 


to some professionalized courses. 


devote about half their time in college to 
the study of problems connected with a 
minimum of three fields of science, chem- 
istry, physics, and biology (4-279). One 
suggestion of the group deviated from this 
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recommendation slightly in respect to the 
time allotted for the study of sciences. In 
order to produce the well rounded individ- 
uals needed for science teaching in the 
modern classroom, the following semester 
hour requirements were suggested : 


Professional training 18 semester hours includ- 
ing student teaching 


Humanities 30 semester hours 
Social studies 30 semester hours 
Science 42 semester hours 


In the problem approach there would be 
extensive contributions from fields of 
knowledge other than that forming the 
focus for the problems ; however, it is con- 
sidered that such problem area emphasis 
is necessary to insure that interrelation- 
ships of areas of knowledge are pointed out 
and become apparent to the students. 
Another possibility mentioned would in- 
volve complete integration of all these areas 
into one course in which problems would 
draw on all areas of knowledge. This 
would be a more life-like situation. Inter- 
est and individual guidance would be the 
means by which students would be able to 
specialize in a particular area. Demands 
for teachers with specialized knowledge for 
classroom instruction could be satisfied by 
cooperation among the teachers in the 
school or college. Such cooperation, with 
successful results, has been indicated by 
Laton and Powers (1). 

In addition to the discussion of the type 
of education which should be offered, mem- 
bers of the group agreed that a five-year 
program of training would be desirable. 
This is in agreement with the recommenda- 
tion of the Forty-sixth Yearbook of the 
National Society for the Study of Educa- 
tion (4-287 ). 

Regardless of the type of program fol- 
lowed, students need to gain more experi- 
ence in the manipulation of simple equip- 
ment such as hammers, saws, screwdrivers, 
laboratory apparatus, etc., which are 
needed in preparing and performing dem- 
onstrations or making simple equipment. 
This is an observed shortcoming of many 
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of our present science teachers which hin- 
ders their ability to teach. The desirability, 
and sometimes the necessity, of possessing 
these skills is implied in college science 
courses and has been indicated in at least 
one report (4-243). One suggestion made 
was that students be given opportunities to 
perform demonstrations in their college 
classes as well as 
which they 
teaching. 


in the classrooms to 
assigned for  student- 
This practice might well include 
manufacturing simple teaching aids. In 
this way, skill in manipulating tools and 
equipment might become an integral part 
of the instruction given ‘to prospective 
teachers in subject-matter courses. That 
is, subject matter and how to present it to 
pupils could be developed concomitantly 
rather than, as is now done, in separate 
subject-matter and methods courses. 

Prospective teachers also need to investi- 
gate types of future communities to which 
they might go to identify some of the prob- 
lems which they will encounter when they 
commence to teach. Therefore, it 
strongly recommended that prospective 
teachers have experiences with children of 
the age level at which they will teach early 
in their freshman year and continually 
thereafter until graduation. Such experi- 
ences must involve working with the chil- 
dren ‘rather than mere observation; also, 
the responsibility accepted by the student 
should gradually increase from that of an 
assistant to that of the teacher in charge 
of the group. Through such participation 
in an educational program the future 
teachers can gain a functional understand- 
ing of the growth and development of chil- 
dren rather than the more usual academic 
statements of child growth and develop- 
ment which they are unable to relate to 
children or to utilize in actual teaching 
situations. 


are 


was 


Investigation of the nature of the stu- 
dents’ future communities should not be 
confined to students. College instructors 
should also strive to visit, and if possible 
to teach in the kinds of schools to which 
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their students will go. This is a necessity 
if college personnel are to be continually 
alert to the problems existing in such 
schools. 

that the 
college assume responsibility for helping 
their graduates after they have accepted 
positions by establishing a program in 
which the graduate will be visited and 
given help in solving his teaching prob- 
lems. Teachers are reluctant to ask 


It was further recommended 


for 
assistance from their immediate superiors 
in the school in which they teach; hence, 
they frequently retain habits, attitudes and 
methods which hamper their ability to 
teach. 

Closely related to post-graduation serv- 
ices offered by the college is the need for 
The best 
way to help our present teachers is to help 
organize and conduct “workshops” in their 
schools. 


in-service educational programs. 


It was recognized that much of 
the poor teaching in the schools might be 
minimized or eliminated by such in-service 
It must also be said that much 
poor teaching could be prevented by a more 


programs. 


careful selection of prospective teachers. 
Those individuals who display a lack of 
aptitude for teaching either before or dur- 
ing their college years should be guided 
into some field of endeavor more appro- 
priate for their particular abilities and 
temperament. 
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WHY TEACH SCIENCE? * 


GeorGE E. AXTELLE 


New York University, 


AM SURE that I have nothing new to 
I say to you tonight; that I am discussing 
a matter to which you have given much 
thought. The reason for discussing it fur- 
ther with you lies in the fact that I may 
come to the problem from a somewhat dif- 
ferent background and hence may bring 
some suggestions which may stimulate fur- 
ther thinking on the problem. 

I shall assume that you are primarily 
concerned with the general educational 
values of science education. It is these 
values which | wish to discuss. 

I believe these values may be fully ex- 
pressed in the term scientific temper. By 
this I mean something more than is com- 
associated with the expression 
I mean all we associate 


monly 
scientific attitude. 
with that expression and in addition an 
active component, a tendency to approach 
life in an active experimental way, treating 
problems and situations with both scien- 
tific equipment and inquiry. It also means 
a lively interest and curiosity in those mat- 
ters which affect us as human beings and 
It short, 


it means a generalized temper of curiosity 


as citizens of the modern world. 


and inquiry regarding all areas of life. 

I am sure you are all deeply dissatisfied 
with what we are now doing. Institutions 
are very complex and difficult to change. 
Educational institutions are so interlocked 
with other institutions that they are prob- 
ably the most resistant to change. 
I could tell you how to change them in 
order that you could effectively develop the 
scientific temper in your students. This 


I wish 


however must wait upon your own inven- 
tiveness and continued pressure and prog- 
ress. My part is to help clarify and define 
the problem. 


* Paper presented at the annual banquet meet- 
ing of the National Association for Research in 
Science Teaching, Atlantic City, February 27, 
1950, by Professor George E. Axtelle, Chairman, 
Departments of History and Philosophy of Edu- 
cation, New York University. 
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I am sure you all know young people 
of marked ability who have a certain in- 
tellectual recalcitrance in the typical school 
situation. 
stinacy or social maladjustment. It springs 


This does not spring from ob- 


from an intellectual uncongeniality of the 
school atmosphere. Schools are not organ- 
ized to serve intellectual needs. 

I suppose this goes back to our mass 
production society with the conception of 
interchangeability of parts. We have to 
educate in multitudes and our population is 
highly mobile. We must organize the 
school program in courses and give credits 
and grades, in order that a course taken 
in one school may fit elsewhere. Thus the 
demands of certification and mobility com- 
pel (or seem to) us to model the educa- 
tional life after the industrial process. As 
a result, our emphasis is upon memory and 
skill and specific content materials. 

There is little place in all this for the 
free roving spirit of curiosity and inquiry, 
the essence of the scientific temper. There 
is little in the school that permits the kind 
of spirit and atmosphere of scientists at 
work. In this connection, I would call 
your attention to an article in the January 
issue of the Scientific Monthly by Irving 
Langmuir, Director of Research for Gen- 
eral Electric. He therein described his 
early years with the company and attributes 
his success to the freedom and stimulation 

It is an ad- 
atmosphere of 


given him by the director. 


mirable picture .of the 


inquiry. 

I would also like to quote from Einstein's 
intellectual autobiography in which he tells 
of his scientific training. 


“In this field, however, I soon learned to scent 
out that which was able to lead to fundamentals 
and to turn aside from everything else, from the 
multitude of things which clutter up the mind 
aud divert it from the essential. The hitch in 
this was, of course, the fact that one had to cram 
all this stuff into one’s mind for the examinations, 
whether one liked it or not. This coercion had 
such a deterring effect (upon me) that after I 
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had passed the final examination, I found the con- 
sideration of any scientific problems distasteful 
to me for an entire year. In justice, I must add, 
moreover, that in Switzerland we had to suffer 
far less from under such coercion, which smothers 
every truly scientific impulse, than is the case in 
many another locality. There was altogether 
only two examinations; aside from these, one 
could do just about as one pleased. This was 
especially the case if one had a friend, as did I, 
who attended lectures regularly and who worked 
over their content conscientiously. This gave 
one freedom in the choice of pursuits until a few 
months before the examination, a freedom which 
I enjoyed to a great extent and have gladly taken 
into the bargain the bad conscience connected 
with it as by far the lesser evil. It is, in fact, 
nothing short of a miracle that the modern 
methods of instruction have not yet strangled the 
holy curiosity of inquiry; for this delicate little 
plant, aside from stimulation, stands mainly in 
need of freedom; without this it goes to wreck 
and ruin without fail. It is a grave mistake to 
think that the enjoyment of seeing and searching 
can be promoted by means of coercion and the 
sense of duty. To the contrary, I believe that it 
would be possible to rob even a healthy beast of 
prey of its voraciousness, if it were possible, 
with the aid of a whip, to force the beast to 
devour continuously, even when not hungry, 
especially if the food, handed out under such 
coercion, were to be selected accordingly... .” * 


I wish you would reread his remarks. 
Note the emphasis he placed upon stimu- 
lation and freedom as the primary needs 
of the spirit of curiosity and inquiry. Also, 
note the effects of coercion and sense of 
duty upon his scientific interests. Who can 
speak to us with greater authority? 

He confirms my own experience and my 
experience with many able young minds. 
I know a young lad whose educational per- 
formance has been bi-modal, a few “A’”’s 
and many “C”s and “D”s. He developed 
an interest in photography. He spent 
countless hours with his equipment and 
materials learning how to use them by very 
careful research methods. I have studied 
his methodology and have been amazed at 
the soundness and accuracy of his research 
techniques, all of which he developed inde- 
pendently. He not only learned much of 
the physics, chemistry, and mathematics of 


photography but carried his research 


*Paul A. Schilpp, Albert Einstein: Philoso- 
pher Scientist. Library of Living Philohophers. 
P. 17. Evanston, 1949. 
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methodology into the artistic-esthetic and 
the human aspects. Many fields of learn- 


ing were cultivated yet without specializa- 


tion. They formed an organic whole. But 
most important was his discovery and 
cultivation of the scientific temper. So 


precious was this to him that he refused 
to entertain the idea of photography as a 
profession fearing that occupational de- 
mands would destroy the spirit he so 
prized. 

I have discussed this instance at length 
because I think it illustrates the points 
Einstein makes and also because it sug- 
gests the values implicit in hobbies and 
active interests of all sorts. It 


that here is where we should look rather 


suggests 


than to the organized subject materials 
which are so much more obvious and com- 
We must 
capture and stimulate these active interests, 


pelling for institutional reasons. 


and give them freedom to rove as they will 
knowing that the spirit bloweth where it 
listeth and that we 
coerce it by routine and memory. 


cannot capture or 
I have suggested that the interest in 
photography avoided the specialized ap- 
proach to the sciences, but rather organ- 
ized scientific resources into an organic 
whole. This leads to two further points 
The first is the problem of specialization 
and the second that of social responsibility 
and orientation of the sciences. 
the 


power of the sciences lies in specialization, 


We must acknowledge that great 
in the progressive analysis of a field into 
We 
acknowledge at the same time that speciali- 
the 


ever more manageable parts. must 
zation of itself has serious evils. In 
first place it means loss of perspective, 
failure to understand the whole of which 
specializations are parts. Unless the 
specialization can be grasped in the con- 
text of the whole, its own meaning and 
significance is lost. The whole is seen as 
little more than the part. This leads even- 
tually to sterility and social incompetences. 

Now what is this whole of which speciali- 


zations are parts? The whole is nothing 
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less than the whole of nature and culture. 
To pursue a specialization apart from this 
whole is like studying the human brain 
removed from the organism to which it 
belongs. Much of the intellectual and 
moral difficulties of our time is due to the 
kind of specialization which treats parts as 
though they were independent wholes. 

The scientific temper whose roots are in 
active interests and hobbies avoids this 
danger. While it may lead to specialized 
interests, it does so out of an organic life 
context which preserves appropriate per- 
spective. It also insures that the fruits of 
specialization will enrich the practical and 
the social. 

Finally, I wish to emphasize the tragic 
dichotomy of the Natural and the Human 
Sciences. This is but the major instance 
of the vice of sheer specialization. Failing 
to note that man, culture and nature are a 
single field from which inquiry starts, the 
several sciences lose their moral-human 
character and become dangerous and 
powerful weapons in the hands of children. 
Science is then conceived as_ without 
morality, if not a threat to human life itself. 

Is this not a paradox, that the greatest 
problem solving instrument of man should 
succeed in creating ever more difficult 
problems, but be of no avail in attacking 
the important problems, that is the moral- 
social problems of associated living? 

May I remind you of what you are only 
too well aware: that one can study an 
organism only in its environments. I 
suspect that Ecology will become not 
merely the most important of the biological 
sciences, but that it will become even more 
importantly assimilated into the very 
method of science. We know that when a 
biological environment is disturbed by the 
introduction of an alien organism the bal- 
ance of nature is upset and one can never 
tell what all consequences may ensue. 

The same principle holds for human life 
and culture. Now the sciences and tech- 
nology have heen pouring an ever greater 
stream of influence into western culture. 
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Each element of that stream upsets the 
organic balance of the system. Yet with- 
out cessation they pour in. Is it any won- 
der we are a neurotic civilization? It 
speaks volumes for the hardihood of man 
and culture that they have stood up to this 
fact so nobly. 

Now what is the implication of this? 
First, it must be apparent that the intro- 
duction of new technology into the culture 
disturbs it in untold ways. Second, science, 
if it is to perform a moral function, must 
operate ecologically in human affairs. That 
is, the resources of the various sciences 
must be brought to a focus simultaneously 
in dealing with social situations. In other 
words, no specialized science by itself is 
ever competent to deal with a practical 
situation. Only when the full resources 
of the sciences are employed can we be 
assured of a progressive solution of human 
problems. Otherwise the application of 
the specialized sciences will but further 
disorganize the society. 

This suggests further that the sciences, 
both natural and social, should be taught in 
terms of human problems; when this is 
done, all will become both natural and 
human. To return finally to the scientific 
temper: The cultivation of the scientific 
temper by stimulating and freeing active 
interests, curiosity, and inquiry may de- 
velop a citizenry and a society which can 
use its scientific resources creatively and 
responsibly. 





KITS FOR TEACHING ELECTRICITY 
Use the Famous CROW Training Aids for Teaching: 
1. Basic or elementary electricity. 
2. Advanced electricity. 
3. Elementary electronics. 
4. Rotating electrical machines—all types of mo- 
tors and generators, both DC and AC. 
Write jor an examination copy of: 
“Learning Electricity & Electronics Experimentally” 


Considered by authorities to be the best school book 
ever written on electricity. A new approach and a 
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MEASUREMENT PRACTICES AND PREFERENCES OF 
HIGH SCHOOL SCIENCE TEACHERS * 


VICTOR 


H. Noii 


Michigan State College, East Lansing, Michigan 


SOURCE OF DATA 


HE MAIN study on which this report 
ti based is a nation wide survey of 
measurement practices and preferences of 
2303 high school teachers in 43 states. It 
represents 207 schools ranging from 1 to 2 
teachers to large city schools such as Chi- 
cago, Detroit, Cincinnati, Portland, Ore- 
gon, New Haven and Milwaukee. The 
analysis of the data for science teachers 
is based on returns from 390 such teachers. 

The study was undertaken in cooperation 
with Dr. Walter N. Durost, formerly of 
World Book Company and now of Boston 
University. The cost of the entire study 
and all tabulations and clerical work were 
provided by World Book Company. 

The median years of teaching experience 
of the respondents was 9 with a range from 
1 to nearly 50. 

Approximately two-thirds of the teachers 
reportir s had a bachelors degree, nearly 
one-third, a masters; about 3 per cent had 
less than a bachelors, and .5 per cent held 
the doctorate. 

Of those who replied, 74.6 per cent re- 
ported having had a course in measure- 
ment, testing or evaluation; 25.4 per cent 
said they had not taken such a course. 

TEACHER-MADE TESTS 

The results indicate that teachers use 
both essay and objective tests of their own 

* Paper presented at the Atlantic City meeting 


of the National Association for Research in 
Science Teaching, February 27, 1950. 


construction and that the preponderance 
of use favors the objective by about 3 to 1. 
Practice favors use of both to the extent 
indicated by the fact that only 12.8 per cent 
say they use no essay tests at all and only 
1.4 per cent say they use no objective 
tests. 

With respect to types of items used in 
teacher-made objective tests the returns 
show that all the commonly known types 
are widely used. Two types of items sel- 
dom used or never used by these teachers 
are true-false (59.9 per cent) and matching 
(38.7 per cent). On the other hand, those 
used fairly often or used very often are 
multiple choice (68.9 per cent), comple- 
tion (85.6 per cent) and short answer 
(78.2 per cent). Other types, numerous 
and varied are reported used by 30.7 per 
cent of the teachers. 

Sesides tests, teachers report in sub- 
stantial numbers the use of rating scales 
(43.6 per cent), cumulative pupil records 
(48.4 per cent), graphic progress charts 
(11.8 per cent), and anecdotal records 
(10.0 per cent). 

In making up pupils’ marks teachers 
report that greatest weight on the aver- 
age is given to daily work (median weight- 
ing about 50 per cent); periodic tests 
excluding finals (median weighting about 
30 per cent) ; their own final examinations 
(median weighting about 17 per cent). It 
is very interesting to find that science 
teachers give practically no weight to 


TABLE I 
EXTENT oF Use oF Various Types or ITEMS IN TEACHER MApe Tests 


Types of Items 
2c bao wk aliatadv.aakivkteoss 
ITER inva eos wos Fa betavidanowhis 
SAE SEE RULE Leen eke ew tee 
SERRE Sun eee ranean, Aopen 
TE 60s cide ckcehinn an iets ee ae 
PEMD ork be vaebas aw dee cwabeucaees 


Percentage of Teachers Reporting 





Never Seldom Fairly Often Very Often 
15.2 44.7 31.8 8.3 
3.7 27.4 49.5 19.4 
7.5 St. 45.7 15.6 
‘2 13.0 44.0 41.6 
2.7 19.1 42.7 35.5 
13.3 17.5 44.2 25.0 
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standardized tests (80.5 per cent say 
“none’’) and little to laboratory work (47.4 
per cent say “none”’) in making up the 
pupils’ final mark. 


TABLE II 


FREQUENCY OF TESTING—PeER CENT OF TEACHERS 
REPORTING 


Teacher Made Tests 


NE ska drantiniadia Bek pts Setieeiaa et ces 27.8 
Be Bl, ere ree 22.8 
SOE ee Ce 2.4 


Standardized Tests 


— 


FOC Fe ee, 15. 
RE EN 3. won ak a A ora a Geo ei eae 20. 


— 


With respect to frequency of testing, cer- 
tain trends seem discernible. For teacher- 
made tests the most common practices re- 
ported are weekly (27.8 per cent) at com- 
pletion of a unit, (22.8 per cent), twice a 
month (16.1 per cent) and several times 
a week (14.0 per cent). Standardized 
tests (when used) are given most often 
once a semester (15.1 per cent) or once a 
year (20.1 per cent). 


PUBLISHED STANDARDIZED TESTS 


The results of the survey indicate that 
19.3 per cent high school science teachers 
use published standardized tests occasion- 
ally, for special purposes. Over a third 
(36.5 per cent) report never using stand- 
ardized tests. In addition to being used 
for special purposes, they are used occa- 
sionally as end-of-semester or end-of-year 
tests, and as unit tests. 

Those reporting no use of standardized 
tests give as the most common reasons in- 
appropriateness to local course of study 
(49.2 per cent); too expensive (27.4 per 


TABLE III 


REASONS FoR Not UsInG STANDARDIZED TESTts— 
Per CENT OF TEACHERS REPORTING 


Do Not Cover What is Taught........... 29.2 
WANE. ns kc docsyedecinkalene sees 27.4 
Lack of Knowledge of Available Tests.... 17.3 


Too Much Emphasis on Factual Knowl- 
NE ncacucks cbs cn thew one ece se cae 14. 


NI 


[Vot. 34, No. 3 


cent) ; lack of knowledge of available tests 
(17.3 per cent), and too much emphasis 
on factual knowledge (14.7 per cent). 

Conversely, they would use more stand- 
ardized tests if (1) they covered more 
nearly what was taught (46.4 per cent) ; 
if they knew more about available tests 
in the field (33.3 per cent) ; if test results 
were more useful in diagnosing pupil diffi- 
culties (24.7 per cent) ; and, if more funds 
were available (23.1 per cent). 

When published standardized tests are 
given they are generally administered and 
scored by the teacher. However, they are 
selected by the teacher in less than half 
(46.9 per cent) of the cases. Others who 
frequently select them are principal (14.0 
per cent) ; department head (8.9 per cent) : 
test specialist (8.5 per cent) ; superintend- 
ent (6.9 per cent); and supervisor (7.2 
per cent). 


TABLE IV 
Uses or STANDARDIZED TESTS 

Per Cent of 

Teachers 

Uses Reporting 

Diagnosis of Strengths and Weaknesses.. 41.6 
Basis for Remedial Work................ 36.8 
Guidance of Individual Pupils............ 40.3 
Partial Basis for Passing or Failing...... 35.9 
Basis of Discussion in Staff Conferences.. 17.1 
ae eae 9.5 
Basis for Modification of Curriculum.... 11.4 
DE ciated ct Kaicclestacd ited dos ke deta Wicace 8.9 


The most common uses of results of 
standardized tests as reported by high 
school teachers are shown in TABLE IV. 
The results are self-explanatory. 

Regarding the relative merits of stand- 
ardized and teacher-made tests, 55.5 per 
cent favor judicious use of both with about 
equal importance attached to each; 32.4 
per cent favor use of both with more value 
attached to teacher-made tests; 6.4 per 
cent feel that teacher-made tests should be 
used almost exclusively and that standard- 
ized tests are of little value ; conversely, 4.0 
per cent believe that standardized tests are 
the more valuable. 
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TECHNIQUES OF IMPROVEMENT 

Earlier in this paper reference was made 
to the fact that 74.6 per cent of these sci- 
ence teachers reported having had a 
course in measurement, testing, or evalua- 
tion. (Comment: Do they really mean 
what they say? They may be thinking of a 
course in educational psychology in which 
some attention is given to this area). They 
were asked to check one of the following 
descriptions as being most applicable to the 
course. Percentages checking each are 
given. 

TABLE V 


EVALUATION OF MEASUREMENT CoursesS—PER 
CENT oF TEACHERS REPORTING 


Practical, Useful, Valuable............... 46.6 
Interesting, but Too Theoretical......... 34.9 
gs 7 SE rere rr 11.4 
Dull, Impractical, of Little Value........ 6.0 


Finally teachers were asked to check 
various kinds of assistance they would like 
in improving their measurement practices. 
Those most often checked and the percent- 
ages checking them are as follows: 


TABLE VI 


Kinps oF AssIsTANCE Desitrep—Per CENT 
oF TEACHERS REPORTING 


Workshops on Newer Practices in Meas- 


EEE cacti ee cy bebwSncw dns sccvbenses 33.8 
Published Supplementary Materials to Ac- 

EE SED, 55 aici owed cAb 6 ooo cape 35.9 
More Opportunity to Experiment with Dif- 

SE POIINOE og con ccccsnccscvevese 25.4 
More Discussion of Measurement Problems 

OE AMEE RECCTINGS . on oon cesevcceveces 23.3 

SUMMARY 


With respect to teacher-made tests the 
results of this survey are encouraging. 
Teachers report (a) using a wide variety 
of types of test items; (b) common use of 
both essay and objective tests; (c) fairly 
frequent testing ; (d) fairly widespread use 
of evaluative techniques other than tests. 
Little can be said concerning the quality of 
the measuring instruments teachers devise. 
They were invited to send samples of their 
tests but very few did so. Those that were 
sent would hardly be considered outstand- 











MEASUREMENT PRACTICES AND PREFERENCES 167 


ing though they probably represented a 
better-than-average sample. One might 
suspect that though teachers use the tech- 
niques and devices as reported, on the 
average they probably do so under pressure 
of time and other duties and the results are 
not high grade. 

Teachers express interest in various 
kinds of assistance. The types most fav- 
ored are, more courses, books, or assist- 
ance of supervisors, of a more informal 
nature and those that seem . immediately 
practical, such as workshops, faculty dis- 
cussion groups and publishers supplemen- 
tary materials. 

Teachers reveal a lack of knowledge. of, 
and interest in, standardized tests. More 
than a third never use such instruments 
Those who do use them seem to do so 
mainly for diagnostic and counseling pur- 
poses but there is a strong indication that 
standardized tests are used only inciden- 
tally in evaluating individual pupil's 
achievement. The most common criticism 
of standardized tests is that they do not fit 
local courses of study or curricula. Un- 
doubtedly there is an element of rationaliza- 
tion here but more than a grain of truth 
also. There is need for more careful atten- 
tion on the part of producers of standard- 
ized tests to instructional content or 
curricular validity of their product. There 
is also a challenge to institutions for the 
education of teachers to give students more 
information and more assistance in effective 
use of standardized tests in the classroom. 

On the whole, science teachers compare 
favorably with others in their practices. In 
some respects they appear somewhat more 
advanced than their fellows in the use of a 
greater variety of evaluation techniques. 
They use standardized tests somewhat less 
than the average high school teacher; as 
might be expected they favor objective 
measures as against essay tests somewhat 
more than high school teachers in general ; 
and they have taken and they favor courses 
in measurement somewhat more than the 


average. 








A STUDY OF ACHIEVEMENT IN HIGH SCHOOL CHEMISTRY 
IN SEVERAL EASTERN AND MIDWESTERN STATES * 


KENNETH E. 


ANDERSON 


University of Kansas, Lawrence, Kansas 


5 Boren study is a companion study to 
the writer's Doctoral dissertation: 
“The Relative Achievements of the Ob- 
jectives of Secondary Science in A Repre- 
sentative Sampling of Fifty-Six Minnesota 
Schools.” ' The chemistry examinations 
used in that study served as a basis for the 
development of three experimental forms 
for publication by the World Book Com- 
pany as part of the new evaluation and 
adjustment series of secondary school 
tests. These experimental forms were 
tried out at the end of the school year 
1948-49, and the scores obtained from 
the try-outs, together with the Terman- 
McNemar intelligence quotients and sex 
of students, were secured for purposes of 
this study. In addition, the writer sent out 
a one-page schedule to each teacher in the 
twenty-one participating communities in 
twelve states. Usable schedules were re- 
turned from seventeen teachers in eight 
states as follows: Ohio, Maryland, Iowa, 
Pennsylvania, Illinois, New York, Maine, 
and New Jersey. The schedule asked for 
information on school enrollment, teaching 
load, preparation of the teacher in science, 
years of experience teaching chemistry, 
possession of degrees, use or non-use of 
laboratory manuals, hours of laboratory 
work per student per year, semi-micro 
(uses smaller. equipment and_ smaller 
quantities of chemicals)* or macro method 


* Paper presented at the Atlantic City, New 
Jersey, meeting of The National Association for 
Research in Science Teaching, February 27, 1950. 

1 Kenneth E. Anderson, “The Relative Achieve- 
ments of the Objectives of Secondary School 
Science in a Representative Sampling of Fifty- 
Six Minnesota Schools.” Doctor’s Dissertation. 
Minneapolis: University of Minnesota, 1949. 
288 pp. (Typewritten.) 

*Kenneth E, Anderson, “Anderson Chemistry 
Test, Forms 1, 2, 3,” Experimental Edition. 
World. Book Company, Yonkers-on-Hudson, 
New York. 

8 Foster H. Hoff and Alfred S. Brown, “The 


(traditional) approach to laboratory in- 
struction, chemistry elected or required as 
a subject, and college in which the teacher 
obtained her undergraduate degree. 


THE PROBLEM 

This study has concerned itself with two 
problems: (1) the identification of those 
factors inherent in the pupil or in the 
teaching situation that make for a better 
realization of the objectives of science in- 
struction, and (2) the comparison of the 
results of this study with those obtained in 
the Minnesota study. 


THE SAMPLE 


The writer makes no claim as to the 
representativeness of the sample of classes 
used in this study. To obtain.a representa- 
tive sample of the chemistry classes of the 
nation would be a monumental task in 
itself. The writer merely states that a 
sample of seventeen chemistry classes was 
obtained from small and large-size schools 
in eight states. This is a weakness not 
characteristic of the Minnesota study. 


THE EXAMINATIONS 


The examinations used in this study 
were in part obtained from the chemistry 
examination used in the Minnesota study. 
However, many new items were added to 
build three forms comparable in content 
from item to item. 

The examinations were designed to 
measure four abilities in chemistry: acqui- 
sition of factual information in chemistry, 
understanding and application of chemical 
principles, understanding and application 
of the elements of the scientific method 
and its associated scientific attitudes, and 
the ability to use the skills peculiar to 





Semi-Micro Approach in a First Chemistry 
Laboratory.” School Science and Mathematics, 
50:115-118 (1950). 
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chemistry such as formula and equation 


writing, and solution of weight-volume 
problems. 

The use of external criteria such as ele- 
ments of the scientific method, lists of 


chemical principles, statements of scien- 
tific attitudes, and reference to most of the 
texts now used in high school chemistry, 
aided in the establishment of valid items. 
Reliability coefficients of .78 and .82 
were obtained for Form 1 from two ran- 
domly selected groups of 100 pupils by the 
odd-even technique of computing a relia- 
bility coefficient. When corrected by the 
Spearman-Brown formula these reliability 
coefficients became .88 and .90 respectively. 
Application of the method of rational 
equivalence developed by Kuder and Rich- 
ardson * was applied to each of the three 
forms. Correlation coefficients of .906, 
.915, and .920 were obtained for Form 1, 
Form 2, and Form 3 respectively. The N 
in each case was 700. In a sense, the r’s 
obtained give us an estimate of the internal 
consistency of the tests rather than an esti- 
mate of the dependability of 
obtained by other methods. 


the scores 


4M. W. Richardson and C. F. Kuder, “The 
Calculation of Test Reliability Coefficients upon 
the Method of Rational Equivalence.” Journal! 
of Educational Psychology, 30:681-687 (1939). 
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The scores on Form 2 and Form 3 were 
all converted to Form 1 equivalents, ob- 
tained by plotting the distributions of the 
three forms on Normal Percentile Charts. 
The Form 1 score corresponding to each 
Form 2 and Form 3 score was then read off. 
The three percentile graphs or ogives thus 
obtained were very close together and were 
very similar in shape throughout. 

In general, the average per cent right 
for the 105 items in each experimental 
form was about 50, and the distribution of 
validity indices (appréximation of prod- 
uct-moment r’s) for the 105 items in each 
test revealed few items below an r of .20. 

Thus, extreme care was taken to insure 
that the experimental try-out forms of the 
test what purported to 
measure and did so consistently. 


measured they 


RESULTS OF THE ANALYSIS OF THE 


TEACHER SCHEDULE 


The teacher schedule was designed pri- 
marily for obtaining quantified data to be 
used in making statistical comparisons. 
However, the results of the schedule are of 
interest to chemistry teachers and those 
engaged in training high school chemistry 
teachers at the college level. The results 


are presented in Table 1 and Table 2. 





TABLE 1 
CENTILE VALUES For CERTAIN ITEMS TALLIED FROM THE TEACHER SCHEDULE 
Item Q Md Q 

Size of school (enrollment in grades 10-11-12).. This study: 230.0 572.0 805.0 
Minn. study: 52.8 99.5 149.5 
Number of preparations per day...............-. This study: 1.50 3.00 3.50 
Minn. study: 2.89 4.04 5.09 
Number of pupils handled per day.............. This study: 86.5 94.0 147.5 
Minn. study : 76.4 100.8 128.7 
Size OF Chemistry Class 2... 5 cece cies ccdemcccses This study: 22.0 24.0 30.0 
Minn. study: 16.5 20.5 24.3 

Number of chemistry credits (semester hours) 
EE ON CN LS ce aw ae camsen eekeren ew ea This study: 10.5 5.5 31.5 
Minn, study: 9.3 5.5 22.8 

Number of science credits (semester hours) 
ee MOONE coca cu <> on 3 0 sd hea pas vines This study: 52.5 67.5 84.3 
Minn. study : 27 .0 36.0 53.0 
Years of experience teaching chemistry......"..... This study: 5.00 15.00 23.00 
Minn. study: 1.04 3.08 10.00 

Number of hours of laboratory work received per 
BEE FORT Socks sick vues vosemeseasivces This study: 5.0 50.0 0 


we we 
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mn 
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“IS 


Minn. study : 
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The schools in this study were consider- 
ably larger in size than those in the Min- 
nesota study which may account for the 
superiority of the teachers in this study to 
Minnesota teachers on some of the items. 

The teachers in this study differed from 
the Minnesota teachers in 1947, in that 
they: (1) had more vears of experience in 
teaching chemistry, (2) possessed more 
semester hours of college science, (3) had 
fewer preparations per day, (+) had 
larger-size classes, and (5) in general, 
taught in larger-size schools. 

The teachers in this study did not differ 
greatly from those in the Minnesota study 
in that they: (1) handled about the same 
number of pupils per day, (2) had earned 
about the same number of semester hours 
of college chemistry, (3) provided about 
the same number of laboratory hours of 
work for their students per vear, (4+) used 
a laboratory manual in about. the same 
percentages, and (5) designated chemistry 
as a required subject in about the same 
percentages. The differences indicated 
here must be taken into account in con- 
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trasting the statistical comparisons of the 
two studies. 


STATISTICAL TOOLS USED AND TYPES OF 
COMPARISONS MADE 

Table 3 indicates the types of compari- 
sons made and the groups (chemistry 
classes) actually chosen for comparison 
purposes. Wherever possible the groups 
(chemistry classes) in the upper one- 
fourth of a particular distribution were 
compared with the groups (chemistry 
classes) in the lower one-fourth of that 
distribution. Thus, if a chemistry class 
had a teacher who fell in the upper one- 
fourth of the distribution of chemistry 
credits earned by all teachers, the class was 
considered as being in the upper one-fourth 
of the distribution. In other comparisons 
where a distribution as such was not 
obtained, the groups as they occurred in 
the population were compared. For 
example, fourteen . groups (chemistry 
classes) used a laboratory manual and 
three groups (chemistry classes) did not 
use a manual. The fourteen groups were 


TABLE 2 


PERCENTAGE OF TEACHERS GIVING THE RESPONSE INDICATED TO CERTAIN ITEMS IN THE 
TEACHER SCHEDULE 


Item 


Teacher possesses a Master’s degree............. 


Teacher uses a laboratory manual............... 


Deer M008 “ME 8 cca lence tccubenchtuas 


Chemistry a required subject.................... 


Teacher granted undergraduate degree at a....... 


Percentage 


Special provision for laboratory work (two double periods two days a week) in this 


EE re en ees Sonn, 2 ee eee See eee 


Five periods per week for chemistry, laboratory included, in this study *........... 


* Data not obtained in Minnesota study. 


Eo ied e This study: 58.8 
Minnesota study: 9.1 
~neee tekeke eee This study : &2.4 
Minnesota study: 91.0 
Semi-micro laboratory approach: 11.8 
Macro laboratory approach: 82.3 
Demonstration method exclusively : 5.9 
In this study * 
rotelaiae aioe hats dita This study: 5.9 
Minnesota study : 9.0 
outa eet University : 47 .0 
Private college: 47.0 
Teachers college: 5.9 
In this study 
\t a university: 29.1 
Private college: 32.7 
Teachers college: 38.2 
In Minnesota study 
sada a uh widest es aera bdsm le nikecarasans Bolve 23.5 
76.5 
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Two groups pooled versus two groups pooled. 


NN 


3 groups in upper 4 
3 groups in lower 4 


Class size 


IX. 


ive groups pooled versus the group having 


Fi 


14 groups use manual 


manual 


Laboratory 


X. 


median mean value. 


None 


3 groups do not use manual 


Five groups pooled versus the one group. 


15 groups with laboratory 


demonstration exclu- 


y and 


Laboratory 


sively 


1 group demonstration exclusively 


Group having highest mean value versus five 


groups paoled. 


None 


2 groups used semi-micro 


14 groups used macro 


laboratory ap- 


macro 


and 


Semi-micro 
proaches 


The single group versus the five groups pooled. 


1 group required 


16 groups elective 


Elective or Required 


XT. 


groups pooled versus three groups 


Three 


8 groups—universities 


hers 


grees of teac 


de 


Undergraduate 


XIV. 





pooled versus the single group. 


private colleges 


—teachers college 


8 groups 


1 


SCIENCE EDUCATION 


group 


Two groups pooled versus five groups pooled. 


prov. 


4 groups with spec 
13 groups without spec. 


work 
or five 


periods per week for class and laboratory 


for laboratory 


Provision 
(two double periods per 


Special 


RY. 





prov. 


week ) 
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compared with the three groups as to mean 
achievement on the final examination. 

In general, groups chosen for actual 
comparison were those that met the 
assumptions basic to pooling. If the groups 
did not meet the assumptions, either the 
group just above the median of the class 
means (obtained from the final scores) or 
the group just below the median of the 
class means, was chosen for comparison 
VIII, 
Table 3, the four groups in the upper one- 


purposes. Thus, in comparison 
fourth did not meet the assumptions basic 
to pooling. 


means was calculated, and the class having 


The median of the four classes 


a mean value just above the median of the 


four class means, was chosen for the 
comparison. 

Because it is impossible in a_ limited 
space to describe with statistical rigor the 
techniques used in the application of analy- 
sis of variance and covariance to the data 
of this study, the reader is referred to 
Anderson’s article in the March 1950 
issue of the Journal of Experimental Edu- 
cation.» This article describes all of the 
statistical techniques used in this study as 
applied to the data obtained from the Min- 
nesota schools. 


THE FINDINGS 


Table 4 shows the results of the fifteen 


comparisons. There is some _ evidence 
from the results, that on the average, stu- 
dents achieved significantly more in chem- 
istry, holding intelligence constant, when: 

1. The students were enrolled in a large 
rather than a medium or small-size school, 
and when the students were enrolled in a 
medium rather than a small-size school. 

2. The students were boys rather than 
girls. 

3. The teacher’s load in terms of the 
number of preparations per day placed her 
in the lower one-fourth of the distribution. 


5 Kenneth E. Anderson, “A Frontal Attack on 
the Basic Problem in Evaluation—The Achieve- 
ment of the Objectives of Instruction in Specific 
Areas.” Journal of Experimental Education 
March, 1950. 
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4. The teacher was in the upper one- 
fourth of the distribution in terms of 
semester hours of college chemistry earned. 

5. The teacher was in the upper one- 
fourth of the distribution in terms of 
semester hours of college science earned. 

6. The teacher’s load in terms of the 


number of pupil contacts per day placed 
her in the lower one-fourth of that 
distribution. 

7. The number of laboratory hours re- 
ceived by the students was in the upper 
one-fourth of that distribution. 

8. The pupils were in a class, the size of 
which was in the lower one-fourth of that 
distribution. 

9. The students used a_ laboratory 
manual. 

10. The students received laboratory 
work rather than just demonstrations. 

11. The students elected chemistry. 

12. The students used the macro ap- 
proach to laboratory work rather than the 
semi-micro approach to laboratory work. 

13. The teacher had graduated from a 
university or private college rather than 
from a teachers college. 

14. The students were in a class having 
special provision for laboratory work (two 
double periods two times a week) rather 
than five periods per week for both class 
discussion and laboratory work. 

The factor of years of experience teach- 
ing chemistry proved to be non-significant 
in pupil achievement in chemistry. 


COMPARISON WITH THE MINNESOTA STUDY 


The factors found to be significant or 
tentatively so in this study and significant 
or tentatively so in the Minnesota study 
in the same direction were: (1) size of 
school, (2) number of preparations per 
day, (3) chemistry credits earned in col- 
lege by the teacher, (4) the use of labora- 
tory manuals, (5) the election of chemistry 
by the student, (6) number of laboratory 
hours received by the students per year, 
and (7) the type of college granting the 
teacher’s undergraduate degree 

The present study and the Minnesota 
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study were in disagreement as regards 
three factors: (1) sex, (2) experience, and 
(3) class size. No sex difference was 
found in the Minnesota study whereas a 
difference was found in this study in favor 
of the boys. Experience was found to be 
a significant factor in the Minnesota study 
but not in this study. It must be pointed 
out that the teachers in this study were as 
a group more experienced. The median 
number of years of experience in the Min- 
nesota study was three whereas the median 
number of years of experience in this study 
was fifteen. This may account for the 
non-significance in this study. The results 
of the present study on class size were in 
direct conflict with those obtained in the 
Minnesota study. In this study pupils 
achieved significantly more when they 
were in a class the size of which was in the 
lower one-fourth of the distribution. The 
opposite was true in the Minnesota study. 
The large sized classes in this study might 
account for the differences obtained. 

The following factors were considered 
in the present study but not in the Minne- 
sota study: (1) number of pupil contacts 
per day, (2) laboratory versus demonstra- 
tion exclusively, (3) micro versus macro 
approaches to laboratory work, and (4) 
special provision for laboratory work 
versus no special provision. 

The present study followed the tech- 
nique of evaluation used in the Minnesota 
study with these exceptions : 

1. The factors of pre-test knowledge and 
intelligence were held constant in the sta- 
tistical calculations of the Minnesota study. 
In this study, only intelligence was held 
constant, 

2. A representative sample of schools 
was used in the Minnesota study. No 
claim was made as to the representative- 
ness of the groups used in this study or 
their similarity to Minnesota schools. 

3. Although similar in terms of objec- 
tives, style, and content, the examinations 
used in this study were not the same as the 
examination used in the Minnesota study. 

4. Scores used in the statistical compari- 
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sons in the Minnesota study were all ob- 


tained from the same test whereas the 
scores in this study were secured from 
three forms and converted to Form | 
equivalents. 

SUMMARY 


In spite of the differences in technique, 
seven factors that proved to be significant 
in this study were significant in the Min- 
nesota study. Three of the factors in this 
study proved to have different effects on 
student achievement in this study than was 
The differ- 


ence in results may be accounted for in 


true in the Minnesota study. 


part by the exceptions in technique noted 
previously and also by the use of groups 
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just above the median of the class means 
or just below the median of the class 
means. This was purely arbitrary. Ideally, 
sach of the groups in the upper one-fourth 
one-fourth that 
pooled, should have been compared with 


or lower could not be 
the pooled groups in the upper one-fourth 
This 


swelled the number of comparisons. 


or lower one-fourth. would have 
How- 
ever, the similarity of results as regards a 
number of factors in student achievement 
in chemistry, is proof of the value of the 
technique, and does establish to some de- 
gree a number of factors that need to be 
recognized as important in student achieve- 


ment in chemistry. 


SOME UNANSWERED QUESTIONS PERTAINING TO THE 
ORGANIZATION OF A TWELVE-YEAR 
SCIENCE SEQUENCE* 


AurrepD D. BEcK 
The Board of Education of the City of New York, Brooklyn, New York 


ITH REGARD to the organization of a 

Ww science sequence, the Forty-sixth 
Yearbook states, “No definite answer re- 
garding any but the elementary level is 
justified at present, because the science 
curriculum above the sixth grade is in a 
state of flux.” ! Without questioning the 
original accuracy of this statement, we 
wonder whether it is now the best state- 
ment of the situation. 

New York City is in the initial stages 
of an appraisal of its entire program of 
science education from the Kindergarten 
through the twelfth grade. We now teach 
science at all levels but it is a program that 
developed from the top down. When gen- 
eral science courses were first organized 
thirty-five or forty years ago, physics, 


* Paper presented at the Atlantic City meeting 
of the National Association for Research in 
Science Teaching, February 26, 1950. 


1 What Should Constitute the Science Se- 
quence? Forty-sixth Yearbook of the National 
Society for the Study of Education, Part I, 
Science Education in American Schools, 1947, 


p. 41. 


chemistry, biology, and physiography were 
pilfered for concepts, methods, and ma- 
teriais. Although there certainly have 
been many changes of approach, revised 
aims, and much better integration in gen- 
eral science courses of recent years, the 
similarity of many of the demonstrations 
and of much of the subject matter is still 
Now 


what is going on at the elementary level we 


quite apparent. when we observe 
are disconcerted but not surprised to find 
that many of the old familiar problems, out- 
come ideas, and teaching techniques are 
being used there also. : 
Therefore, we believe, the first unan- 
swered question is—how shall we estab- 
lish a science sequence that will take into 
consideration the increasing maturity, the 
accumulating knowledge, the deepening in- 
sights, and the changing needs of our 
pupils? Some educators, it has been 
said, want to teach the child while others 
The 


ones who should give us most concern are 


want to teach the child something. 
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those in a third group who just want to 
teach something, and that in the same way 
at every level. 
far from extinct. 
Although science teaching is still be- 
deviled by abstractionism, by unrelated- 
ness, and although we seek first of all to 
relate science education to goals for better 
living, we know that this will be achieved 


This species of educator is 


through specific experiences from which 
definite concepts will emerge. Daily the 
concepts of science change. Incredible fic- 
tion has become fact and “‘facts’’ become 
fiction. More knowledge is rapidly accu- 
mulating than any individual can master. 
At the top levels there is no longer time 
nor excuse for teaching all the more ele- 
mentary concepts that teachers feel are pre- 
requisite to proper training in the special 
sciences. But teachers at these levels com- 
plain, not without justification, that earlier 
courses frequently fail to provide the kind 
of scientific background and foundation on 
which they must build. Research should 
certainly be able to find an answer to the 
question—what fundamentals of science can 
we expect most children of similar ability 
and cultural background to master at each 
maturity level? This question, of course, 
presupposes that in regard to progress 
toward goals related to better living, there 
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are recognizable differences in maturity. 
This too requires further research. 

Since we in New York City now stand 
at the beginning of a project which we hope 
will reveal answers to many fundamental 
questions related to science education, we 
intend to solicit help from every available 
source. The first step has been the au- 
thorization and formation of an Ad Hoc 
Committee responsible to the Curriculum 
Committee of the Board of Superintend- 
This Ad Hoc 


of the science supervisors of the academic, 


ents. Committee consists 
vocational, and junior high school divi- 
sions, an assistant superintendent of the 
elementary school division and the director 
of the Bureau of Curriculum 
This group of five has not as yet issued its 


Research. 


first report but it seems to be agreed upon 
the premise that syllabus revision should 
be considered as only a single factor in 
the development of a twelve-year articu- 
lated science program. We will welcome 
the National 
for Research in Science Teaching can give 


any assistance Association 
us and we will make the facilities of our 
schools available to persons engaged in 
science research along any line that will 
bring us and science educators elsewhere 
closer to our common goal, the improve- 
ment of science teaching. 


A REPORT TO THE NARST ON THE ACTIVITIES FOR 1949-50 


OF THE COOPERATIVE 


COMMITTEE ON THE 


TEACHING OF SCIENCE AND MATHE- 
MATICS OF THE AAAS * 


GEORGE GREISEN MALLINSON 


Western Michigan College of Education, Kalamazoo, Michigan 


HE number of activities and items on 
Tithe agenda of the Cooperative Com- 
mittee for 1949-50 were too extensive to 
be presented adequately to the convention 
of the NARST. It was therefore decided 


* Report of NARST representative on Coop- 
erative Committee made at Atlantic City meeting 
of the NARST, February 26, 1950. 


(1) to each member of the 


society a brochure containing all of the 


present to 


minutes, publications and activities of the 
Committee for the year 1949-50, and (2) 
to present to the convention of the NARST 
a brief report of the more salient elements 
of the program and policy of the Com- 


mittee. The various elements of the pro- 
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gram and policy have been categorized un- 
der headings which seemed to be most 
descriptive. 


LIAISON WITH OTHER MAJOR COMMITTEES 


It was noted by the Cooperative Com- 
mittee that a number of other committees, 
namely, the Interdivisional Science Com- 
mittee of the United States Office of Edu- 
cation, and the Advisory Committee on 
the United States 
Office of Education, were concerned with 


Science Research to 
a number of problems of import to the 
Cooperative Committee. The personnel of 
these latter two committees overlapped to 
some extent, Dr. Philip Johnson being a 
member of both of them. In addition, the 
NARST appointed three members to the 
Advisory Committee on Science Research, 
and the U. S. Office of Education appointed 
three other persons as their representatives, 
all being members of the NARST. Dr. 
Francis D. Curtis is Chairman of this com- 
At the October 1-2 meeting of the 
Cooperative Committee in Chicago it was 


mittee. 


decided to unify the efforts of these three 
groups as much as possible in order to 
bring full weight to bear upon their mutual 
problems. 
Two results were forthcoming immedi- 
ately. 
(1) 


ence Committee of 


Members of the Interdivisional Sci- 
the U. S. Office of 
Education met with the Cooperative Com- 
mittee on December 28 in New York City 
and the following motion was passed: 
‘Moved that the relationship between the 
AAAS Cooperative Committee on Science 
and Mathematics Teaching and the U. S. 
Office of Education be strengthened through 
the mutual exchange of information and ad- 
vice between the Office of Education and 
the members of the Cooperative Commit- 
tee on (1) Science in general education at 
all levels (2) sarly identification of 
talented youth and its proper encourage- 


the 


ment at pre-college levels (3) the training 


of science and mathematics teachers and 
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(4) the problems of adult education in 
science and mathematics. 

This cooperative relationship to be de- 
through the 


established in the appointment of Barnard 


veloped liaison previously 
Watson and to be implemented, if possible, 
through at least one joint meeting each 
vear between the Cooperative Committee 
and the Interdivisional Committee on the 
Natural the Office (Philip 
Johnson, Chairman) for the review 


evaluation of activities of both groups, dis- 


Sciences of 
and 


cussion of problems of mutual interest and 
the cooperative planning of future projects.” 

(2) Upon the invitation of Commis- 
McGrath the three 
aforementioned committees are planning to 
hold a joint meeting in Washington, D. C.. 
in November 1950 for the purpose of im- 


sioner members of 


plementing the resolution for cooperation. 

It must be stated that cooperative effort 
between the three committees with respect 
to programs and policies is still in the 
projective stage. As yet no plans have 
been made or consummated. 


SCIENCE IN GENERAL EDUCATION 


The Cooperative Committee has dis- 
cussed at length the dilemma of teaching 
science in the public schools and colleges. 
This dilemma has risen by virtue of the 
fact that our technological era demands the 
understanding of scientific facts, principles, 
and use of the scientific method by all stu- 
dents whether or not they intend to pursue 
a career in scientific or non-scientific occu- 
pations. It is the opinion of the writer 
that no policy for educating both classes of 
students has yet been evolved or accepted 
by the Cooperative Committee. A number 
of the members have supported individually 
the “double-track” system for teaching sci- 
ence at both the public school and college 
levels. However, complete unanimity has 
been lacking. In this system, it is suggested 
that those students who do not intend to 
pursue a career in science be educated in 
a program consisting of such courses as 
general biology, general physical science 
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and, at the college level, courses in physi- 
cal science. Students intending to pursue 
a career in science would take an intensive 
program in science consisting of the more 
traditional courses in physics and chemistry. 

Several problems were posed with re- 
spect to the double-track program. The 
first of these dealt with the difficulty of 
identifying persons who intend to pursue 
scientific occupations as careers, and second 
the fact that the majority of high schools 
are so small that two types of programs 
are not feasible. 

It was suggested at the October meeting 
that the Cooperative Committee undertake 
to evaluate the present general education 
programs in science at the college level. 
Later discussion at the December meeting 
indicated that the extent of labor and 
finances required for such a project would 
be beyond the resources of the Cooperative 
Committee. However, the Cooperative 
Committee welcomed the opportunity to 
work with the American Council on Edu- 
cation on the Cooperative Study of Evalua- 
tion in General Education. As yet the 
plans for such cooperative work are in the 
informative stage. 


TRAINING OF SCIENCE TEACHERS 

The problem of teacher training and cer- 
tification has been studied by the Coopera- 
tive Committee and recommendations 
have been drawn up. Certain states have 
adopted requirements in accord with the 
Committee’s recommendations. Such adop- 
tion however is not general. It was em- 
phasized further that study of training sci- 
ence teachers for general education from 
the elementary schools through the college 
is needed. The dearth of teachers for con- 
ducting such programs was noted. It was 
suggested that the committee again review 
their proposed program for training science 
teachers. The desirability of some modi- 
fication was indicated. 
‘HE IMPLEMENTATION PROGRAM OF THE 

COOPERATIVE COM MITTEE 


The members of the Cooperative Com- 
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mittee discussed at length means for pub- 
licizing their work. It was believed that 
many members of the member societies 
were unaware of the existence of the Co- 
operative Committee, and that other mem- 
bers were unaware of its program and 
policies. Two measures were suggested: 
(1) That representatives of the member 
societies attempt to have published in the 
various science publications copies of the 
minutes of the meetings of the Cooperative 
Committee, and also abstracts of the vari- 
ous reports and publications which were 
prepared, and,(2) that a statement be pre- 
pared for presentation to the various socie- 
ties for implementing the policies and pro- 
grams of the Cooperative Committee. Such 
a statement is now in preparation and will 
be submitted to the anember societies when 
completed. 

It must be emphasized that none of the 
member societies are obligated to support 
the programs and policies of the Coopera- 
tive Committee. Such programs and poli- 
cies are the majority opinion of the 
members of the Committee but aré not 
necessarily the opinion of any single 
member. 


CHANGE IN PERSONNEL OF THI 
COM MITTEE 

In addition to replacement of certain 
representatives of member societies by other 
persons from these societies, two major 
changes have been suggested in the per- 
sonnel of the Committee. 

Dr. Karl Lark-Horovitz, who has been 
Chairman of the Cooperative Committee 
since its beginning, requested during the 
year that he be relieved of his duties. A 
nominating committee then suggested Dr. 
E. C. Stakman, past President of the 
AAAS, as successor to Dr. Lark-Horovitz. 
As yet Dr. Stakman has not signified 
officially his willingness to accept the office. 

At the December meeting of the Coopera- 
tive Committee the request of the Ameri- 
can Nature Study Society, an affiliate of 
the AAAS, for representation on the Com- 
mittee was approved. The approval was 
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based upon the Committee’s need for some- 
one working in the areas of mineralogy, 
the earth sciences and conservation. 

In summary, it must be emphasized that 
the views of the salient programs and 
policies of the Cooperative Committee for 
1949-50 are those of your representative 
and they may not be in accord with those 
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How- 
ever, the brochure received by each member 
of the society contains all of the activities 
for the year. Those activities not consid- 
ered in this report may be found in the 
brochure. 

This report is submitted for the approval 
of the NARST. 


of other members of the Committee. 


PROBLEMS RELATED TO THE TEACHING OF PROBLEM- 
SOLVING THAT NEED TO BE INVESTIGATED 


PROGRESS REPORT OF THE COMMITTEE ON RESEARCH IN 
SECONDARY-SCHOOL SCIENCE * 


wo years ago the NARST Committee 
tte Research in Secondary School Sci- 
ence set as its major task the identification 
of some of the more important problems 
dealing with the teaching of problem- 
solving which need to be investigated. If 
such a list of problems could be identified 
and made available to persons interested 
in educational research, the committee felt 
that research might be 
encouraged to carry on _ investigations 
which would increase our understanding 
of this important objective of 
education. 
The committee chose to use the mem- 
bers of NARST as an initial source of 
problems. 


more workers 


science 


A questionnaire, therefore, was 
constructed and submitted to all members 
of NARST in which they were asked to 
indicate specific problems dealing with the 
teaching of problem solving which they 
believed needed to be investigated. Fifty- 
three members returned questionnaires. A 
preliminary analysis of the returned ques- 
that 
were of such a nature that a careful. de- 
tailed analysis would have to be made of 


tionnaires indicated the responses 


* Third Annual Progress Report of the Com- 
mittee on Research in Secondary-School Science, 
National Association for Research in Science 
Teaching, by J. Darrell Barnard, Chairman, for 
the Committee. Report presented at the meeting 
of the Association in Atlantic City, February 26, 
1950. 


each questionnaire. This analysis was 
made by three members ' of the committee, 
each working independently of the other 
two. Each analyzer was to examine all 
responses on all returned questionnaires 
with reference to one of the following ques- 
tion areas and list all suggestions, revealed 
by the questionnaires, of problems which 
needed to be investigated in that area: 


1. What is the nature of problem solving 
in science ? 

2. How should problem solving be taught ? 

3. How should ability in problem solving 
be measured? 


Each analyzer’s report was submitted to 
the chairman * of the committee who at- 
tempted to edit and consolidate the three 
reports into one general report. The edited 
consolidated report was then returned to 
each analyzer for examination and criti- 
cism, As a further check on both analyzers 
and editor, the three analysis reports, the 
consolidated report and original question- 
naires were submitted to four other mem- 
of NARST, were asked to 
render a decision regarding the correspond- 
ence of the analyzers’ reports to responses 


bers # who 


1W. Edgar Martin, Donald Decker, Richard 
H. Lampkin. 

2 J. Darrell Barnard. 

8 William B. Reiner, Vaden W. Miles, Philip 
N. Powers, Cyrus W. Barnes. 
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on the questionnaire. 
were also 


These four persons 
indicate 
edited consolidated report failed to repre- 


asked to where the 
sent properly the coverage, spirit and in- 
tent of the three original reports prepared 
by the analyzers. The checking procedure 
described here undertaken 
had experienced considerable 
difficulty in their attempts to interpret 
what had The 
analyzers, therefore, requested that others 
check their interpretations. 


was because 


analyzers 
respondents written. 

It should not 
be assumed that this procedure insures 
reliability nor validity of the effort but was 
carried on in an attempt to keep faith with 
those who took the trouble to respond to 
the questionnaire. 

Reactions from two of the original 
analyzers to the edited report and re- 
actions to the 
original analyses and edited report were 
obtained. The edited report and the critics’ 
reactions to it were presented as a com- 
mittee report* at one of the sessions of 
NARST on February 27, 1950, in Atlantic 
City. 
described here resulted in some changes 
being made in the original edited report. 

The committee is not satisfied that the 
outline of problems presented below is all 
that it should be. 
dence that analyzers may not have properly 
interpreted the respondents’ written state- 
ments in all Secondly, since the 
committee feels obligated, at this time, to 
list only those problems that were sug- 
gested by respondents to the questionnaire, 
the list is no better than the quality of 
thinking exercised by those 53 people at 
the time they filled out the questionnaire. 
The committee would, therefore, caution 


from the four reviewers 


Criticisms obtained in the manner 


First, there is some evi- 


cases. 


any who might make use of the following 
list of problems not to assume that all sig- 
nificant problems dealing with the teach- 
ing of problem solving are listed in this 


4 See mimeographed report distributed at Feb- 
ruary meeting of NARST entitled “Progress 
Report on the Study of Specific Problems, Re- 
lated to the Teaching of Problem Solving, That 
Need to Be Investigated.” 
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outline, nor that those which are listed are 
stated and organized in the most meaning- 
ful way. The person who desires to use 
this list should, rather, interpret and ap- 
praise these suggested problems (1) in 
the light of related research that already 
may have been completed; (2) modern 
points of view regarding the function of 
education, the nature of the learner, and 


(3) 


and 


the learning process ; his own 
beliefs regarding these matters. 
I. What specific problems concerning the 


nature of the problem-solving objectives in 
science teaching-learning situations need 
investigation ? 


A. What are the specific skills and abilities 
necessary for successful problem-solving ? 
1. Is problem-solving one ability or a 
composite of many different abilities ? 
2. What are the fundamental compo- 
nents (elements) of the problem-solv 
ing ability? 

3. What are the reasoning processes 
that are involved in problem-solving ? 
4. What is the relationship of the prob- 
lem-solving ability to factors of gen- 

eral intelligence ? 

. What are the types of activities 
which children actually use in solv- 
ing different types of problems? 

. Does the development of ability (-ies ) 
to solve problems depend chiefly 
upon the subject matter material or 
upon the manner in which it is 
presented ? 


ut 


_ 


B. How does the nature of the problem- 
solving experience affect the achieve- 
ment of defensible goals of science 
education ? 

1. Should it present a genuine problem 
in the sense that the solution cannot 
be found in common sense (i.e., it 
must be either completely baffling to 
the learned, as in a puzzle, or must 
it suggest two or more hypothetical 
solutions ) ? 

. Should it be a real problem (indi- 
vidual, home, school or community ) 
in which pupils are interested and in 
which they can share democratically 
in planning for the solution? 

3. Should it be a real problem which 
directly affects the pupil, and is faced 
relatively frequently now, or one 
which the pupils will face in the 
future? 

4. Should it be self-initiated on the part 
of the pupil or should it be one that 
is accepted by him as being worthy 
of solution? 


t 
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5. Should it be of such a nature that for solution (e.g., visual aids, indi- 
the pupil understands it, but does vidual projects, library work, etc.) ? 
not know the answer in advance 17. Should it make provision for individ- 
(i.e., it requires the collecting of ual differences in the group (e.g., 
evidence in advance of forming a different age, experience and abilits 
conclusion ) ? levels) ? 

6. Should it be to find an unknown 18. Should it deal with all phases of 
solution (answer) rather than “t pupil living where problem-solving 
prove” something already known? should function to make a successful 

7. Should it be of such a nature that adjustment ? 
right attitudes toward problems and 
problem-solving will be built up? II. What specific problems associated with the 

8. Should it be of such a nature that teaching of problem-solving need investi- 
the information necessary to solve it gation : 


is known to the pupil or can be 


readily acquired by him? A. How do the following organizational 


9. Should it lend itself to the inductive features of the school influence the teach- 
approach (i.e., should its solution ing of problem-solving ? 
develop the ability to reason i Compartmentalization 
inductively ) ? 2. Length of class period 


3. Relationship between science and 
other areas in school 

4. Room size 

5. Class size 


10. Should it involve observation and 
controlled experimentation for solu- 
tion where pupils 
(a) actually make hypotheses and 
then check them by progressive B 
evidence, 
(b) differentiate between actual re- 
sults and their interpretation of 
results, 
make multiple hypotheses with 
confirmation and elimination, 3 
(d) recognize differences between 4 
hypotheses, conclusions, etc. yee . 
; * , 5. Writing conclusions 
11. Should it lend itself to the use of 7 : 
‘ . 6. Use of culture methods 
the laboratory approach for solution - _s ae 
: ene ee 7. Making slides 
(i.e., not find-fact type, but truly 8 
9 
10 
11 


What is the relationship of the following 
activities to the teaching of problem- 
solving ? 

1. Use of uncompleted experiments 

2. Use of workshops for communit; 
study 

Use of workbooks 

. Observing facts in operation 


(c 


: : : ae . Caring for living things 
experimental with controls, identifi- “sg pee , 
: ; : . Use of seminars 
cation of assumptions on which con- 


tusi + devisi © tected . Group discussions 
clusions rest, devising of techniques 
— , . The problem approach 


~*g ae rw - — and a coy 12. Variations in textbook methods 

oy PUES, MNerprctamon o data _ 13. Use of single textbooks or multiple 
application to new situations) ? : a 

12. Should it require the use of some, or aentoatie = os : 

vais . rae nap maa 14. Use of definite assignments or gen 
all, of the elements of the scientific eral assignments 
method and safeguarding scientific 5. The number of activities 
attitudes sor ss solution ? F ; 16. The use of current literature 

13. Should it consist of learning activi- 17. Practice in oral presentation of 


ties that 
(a) make students aware of and 

concerned with problems 18. 
(b) develop methods of attacking 

problems, 


principles and written presentation 
of principles 

Exercises in vocabulary develop- 
ment, understanding, pure memory 
classification, identification, observa 


(c) develop generalizations — and tion 
lead to activities in which basic 19. Laboratory directions 
and fundamental principles of 20. Teacher demonstrations of how to 
science are applied to life solve a problem 
situations - 21. Individual experimentation; teacher 
14. Should it lead to the making of de- student experiments 
cisions and the planning and carry- 22. Observation of scientific method 
ing out of a course of action? 23. Individualized instruction 
15. Should each problem be introduced 24. Small group activity 
as a part of a unit, which is itself 25. Extra-class projects 
introduced as a major. problem 26. Class planning of experimental pro 
which directly affects the pupils? cedures 
16. Should it lend itself to the use of a 27. Student committee reports 


great variety of learning activities 28. Formal recitation 
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29. Using evidence to solve new prob 
lems 

30. Study of “lives and works” of 
scientists 

31. Introducing-problem solving as a 
unit 

32. Number of learning activities 

33. Frequent identification by the teacher 
of the elements of scientific method 
or of desirable steps in problem- 
solving 


What is the relationship of individual 
differences in the following factors to the 
teaching of problem-solving ? 


1. Ability to reason 

2. Reading ability 

3. Age 

4. Type of community background 
5. Personality 


6. Interest in solving their problems 


. How essential is the following equip- 


ment in teaching problem-solving 
1. Reference library 

2. Laboratories 

3. Audio-visual materials 


. What are the relative values of the fol- 


lowing activities as sources of problems 

that lend themselves to the problem- 

solving approach? 

1. Analyzing current propaganda 

2. Taking field trips 

3. Reading about scientific discoveries 

4. Using criteria for the selection of 
problems 

5. Analysis of pupil living where prob- 
lem-solving should function to make 
successful adjustments 

6. Analysis of problems which adoles- 
cents have to solve now or will have 
to solve in future 

7. Analysis of teacher-stated problems 

8. Analysis of personal interest activi- 


ties 

9. Analysis of community and everyday 
living 

10. Teacher analysis of student environ- 
ment 


11. Student-teacher planning of problems 
12. Analysis of student needs 

13. Teacher use of overview lessons 

14. Individual conferences 

15. Use of prepared study guides 

16. Use of diagnostic tests 

17. Challenging the text 

18. Self-initiation of problems 


By what techniques can teachers work 

most effectively with boys and girls? 

1. In identifying real problems that are 
appropriate for study ? 

2. In analyzing problems into their sig 
nificant elements ? 

3. In locating and evaluating source 


materials ? 
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4. In selecting pertinent data fron 
source materials ? 

In devising experiments to obtain 
pertinent data? 

6. In conducting surveys, interviews 
and field trips to obtain pertinent 
data? 

In organizing data and formulating 
generalizations ? 

8. In devising means for _ testing 

hypotheses ? 


wn 


“J 


G. What “atmosphere” is necessary for 


successful problem-solving ? 

1. What are the learning activities it 
addition to logical reasoning which 
can be used so that students learn by 
experience that the ability to solv 
problems is a desirable ability rathe 
than just another method of learning 
subject matter ? 

2. What are the learning activities, ir 
addition to logical reasoning, whicl 
can be used so that students learn by 
experience that the purposes of prob 
lem-solving are desirable educationa 
purposes ? 

What sorts of laboratory directions 

will help the student develop prol 

lem-solving ability as distinct fror 
laboratory techniques ? 

4. What types of learning activities are 
appropriate for the problem-solving 
approach for different age and ability 
groups? 

5. What is the value of the arbitrar) 
setting up of scientific problems wit! 
out reference to present or futur 


>) 


usefulness ? 

6. Should problem-solving be a specific 
objective to be taught for or shoul 
it be a concomitant? 

7. Should a teacher throw all the bur 


den for the solution of problems upor 

a class committee or upon individua 

pupils ? 

8. In what situations is it impractica 
to teach problem-solving : 

9. Which leads to better problem-soly 
ing ? 

(a) the teacher answering student 
questions, 

(b) the teacher insisting that tl 
student answer questions an 
helping him find the answers, 

(c) a combination of (a) and (b 


10. 


Do pupils develop and apply “prob 
lem-saving” skills more when they at 
dealing with problems of interest t 
them and of importance to them? 

11. In what situations do high schoo 
pupils (and adults) apply their sciet 
tific problem-solving skills and tr 
what situations do they discard then 
for other forms of data gathering 
and decision making? 
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H. What is the difference between teacher- 
planned and pupil-planned activities for 
developing problem solving? 


I. How can a feeling of security be de- 
veloped in the process of problem- 
solving ? 


What 


specific problems concerning the 


measurement of ability in problem-solving 
need investigation ? 


A. What techniques can be used to measure 
a person’s problem-solving ability? 


: 


th 


Can the several kinds of problem- 
solving ability be expressed in any 
common measure ? 


. Can the several components of prob- 


lem-solving ability be appraised indi- 
vidually ? 


. How can the validity of techniques 


for measuring problem-solving abil- 
ity be established? Reliability? 


. Is any of the following techniques 


satisfactory for measuring a per- 

son’s problem-solving ability, viz: 

a. Verbal—oral or written—tests? 

(1) Responses of the objective 
type or subjective type? 

(2) Responses requiring only 
understanding of the proce- 
dures and ideas composing 
the scientific method of 
inquiry? 

(3) Responses requiring nominal 
acceptance of such procedures 
and ideas? 

(4) Responses requiring ability to 
apply such procedures and 
ideas in hypothetical problem 
situations ? 

(5) Responses requiring habitual 
use or emotional acceptance 
of such procedures and ideas? 

(6) Responses requiring students 
to analyze case histories into 
their procedural elements? 

(7) Open-book examinations? 

b. Performance tests? 

(1) Try solving an actual prob- 
lem (for which even the 
teacher does not know the 
answer ) ? 

(2) “. . . a series of practical 
problem-solving situations” 
(for which the teacher knows 
the answers) ? 

(3) Tests of resourcefulness in 
the laboratory? The studies 
by Webb and Beauchamp, and 
by Horton, were mentioned. 

(4) Tests of ability to observe? 

. Observation of student. behavior, 
inside or outside the classroom? 
(1) What overt behaviors indicate 

problem-solving: ability ? 
(a) Is care in making state- 
ments important? 


Oo 


(b) Are anecdotal records of 
student behavior valuable ? 

(2) Scrutiny of written work 
done by the individual for his 
own purposes, such as letters, 
papers for English or social 
studies classes, and articles 
for the newspaper ? 

(3) Contribution to cooperative 
planning and to group discus- 
sion? 

(4) As observers of student be- 
havior, how do teachers of the 
group compare with students 
in the group, or with out- 
siders ? 


B. On the assumption that valid and re- 
liable techniques for measuring prob- 
lem-solving ability were available, the 
following problems were suggested, viz: 
1. Is any technique for measuring prob- 

lem-solving ability practicable for 

classroom teachers to use? 

. How can increased sensitivity be 
secured in techniques for measuring 
problem-solving ability ? 

3. Does problem-solving ability vary 
with any attribute of the problem, or 
with any interaction between the 

problem and the individual, such as: 
a. Subject matter or content of the 
problem, e.g., because of emotional 
blocks raised or because of inter- 
est aroused? 

b. Environment in which the prob- 
lem arises, e.g., in the school situ- 
ation compared with life outside 
school ? 


tn 
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PROGRESS REPORT OF THE COMMITTEE ON RESEARCH 
IN JUNIOR-COLLEGE SCIENCE * 


tT the close of last year’s meeting of the 
NARST in New York, the Junior 
College Committee decided to work in two 
areas during 1949. The first of these in- 
volved cooperation with the Advisory Com- 
mittee on Research in setting up a pro- 
cedure for continuous review of literature 
at various levels in the field of science edu- 
cation. In connection with this, Dr. Vaden 
Miles, as a member of the Committee, has 
prepared a list of recent materials published 
in science education at the college level. 
This study forms a part of the present pro- 
gram. The second area which the Com- 
mittee attempted to investigate had to do 
with the problems existing in connection 
with the teaching and/or administering of 
general education science courses at the 
college level. 

This area was among those which were 
studied by Dr. Robert Bullington, and in- 
cluded in his thesis which is to be reported 
at this meeting. It seemed advisable, how- 
ever, to do something in the way of parallel 
investigation among those institutions 
which replied to our Committee’s survey 
of two years ago concerning the types of 
general education college science courses, 
and the methods used. This was reported 
in ScIENCE Epucation, April 1948. Not as 
thorough a survey was carried on during 
the past year as might have been desired, 
due to the inability of the chairman to par- 
ticipate actively in it during the past sum- 
mer. Nevertheless, some interesting indi- 
cations came to light. 

Dr. Bullington summarized the problems 
which appeared in his investigation under 
the headings of (1) laboratory problems, 
(2) class size and teacher load, (3) time 
for coverage of essential material, (4) sub- 


* Third Annual Progress Report of the Com- 
mittee on Research in Junior-College Science, 
National Association for Research in Science 
Teaching, by Wm. C. Van Deventer, Chairman, 
for the Committee. Report presented at the 
meeting of the Association in Atlantic City, 
February 28, 1950. 


ur 


ject matter, (5) texts, syllabi and other 
teaching materials, (6) staff problems, (7) 
problems of instruction, (8) 
(9) curricular and administrative prob- 
lems, and (10) other problems, including 
such things as lack of money, antipathy 
of laymen toward science, development of 
clear objectives, 
quirements and raising the level of student 
thinking from the purely informational to 
that of understanding. 
cal standpoint, problems of laboratory, staff 


evaluation, 


satisfying transfer re- 


krom the numeri- 


and teaching load, teaching materials, sub- 
ject matter and time loomed largest. 

The chairman, investigating forty of the 
junior colleges which replied to the com- 
mittee’s questionnaire of two years ago, 
found essentially this same picture among 
those institutions which admitted having 
problems at all, or which did not dismiss 
“We offer 


only the usual first-level courses in bio- 


the inquiry by saying simply: 
logical and physical science.” Twenty-two 
colleges replied, and the problems listed 
by them differed from Bullington’s results 
only in placing a somewhat heavier em- 
phasis on matters of selection and utiliza- 
tion of subject matter, securing adequate 
teaching personnel, determining the rela- 
tion of the course to other science courses 
and meeting transfer requirements. The 
last of these problems, that of transfer, 
would naturally appear more prominently 
in junior colleges than in _ four-year 
institutions. 

Dr. Edward K. Weaver, 


the committee who investigated Negro col- 


a member of 


leges, reported a number of findings of a 
rather specific nature, related to the condi- 
tions under which these institutions have to 
work. It seemed advisable to let these re- 
sults take the form of a special report. This 
is also included in the present program. 
The Committee plans during the coming 
year to undertake a continuous review of 
literature at the college level through the 
work of Dr. Miles, and a further investiga- 
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tion of the special problems of Negro col- 
leges through the work of Dr. Weaver. 
The other members of the committee are 
continuing their special concern with prob- 
lems of course organization, subject matter 
selection and teaching procedures, and they 
also plan to move into the area of evalua- 
tion. The committee was reorganized in 
pursuance of the general plan of reorgan- 
ization of NARST committees, with these 
objectives in mind. 


EDUCATION 
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A PLAN FOR THE PERIODIC COLLECTION AND DISTRIBUTION 
OF INFORMATION CONCERNING RECENTLY COMPLETED 
RESEARCH IN SCIENCE EDUCATION * 


HE members of the Committee on 

Research of the National Association 
for Research in Science Teaching, and 
especially the three members who serve 
the Office of 


capacity, have given much time and thought 


Education in an advisory 


to the launching and maintaining of a work- 
able service in relation to science educa- 
They have received many 
what 
done, and these ideas have been given 


tion research. 


suggestions concerning should be 


serious consideration. 


The major ideas which have been ac- 

cepted are: 

1. The plan should envision the securing 
of reports from all institutions and 
agencies where research in science edu- 
cation may be carried on. 

2. The 


significant vet 


information collected should be 

brief and easily re- 
ported. 

3. The collection. of 


be periodic, and lists of studies should 


information should 


be released soon after all reports are 


due. 
4. The service should be available equally 


* Reported by Philip G. Johnson, secretary, 
for the Committee on Research of the National 
Association for Research in Science Teaching 
Reported at the meeting of the Association in 
Atlantic City, February 26, 1950. 


to all who have a special interest in 
science education research. 

5. The service should have high proba- 
bility of a successful beginning and 
sturdy growth. 


The major ideas which were omitted 


were. 


6. 


= 


The service should include reports o1 


research in science education which 
are underway. 
. The 


include evaluations and abstracts or 


information distributed should 


NI 


digests of the significant studies. 
8. Information should be collected and 
distributed on studies completed prior 
to 1950. 


. There should be a special publicatior 


~ 
~~ 


devoted to information on science edu- 


cation research. 


The members of the Committee are im- 
pressed with the possibilities which the suc- 
cessful operation of this project will place 
members and officers of the 
They realize that the project 


before the 
Association. 
as envisioned can lead to additional services 
which might advance science teaching i: 
many profound ways. They are sobered 
by the thought that wholehearted coopera- 
tion by all Association members and other 
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persons is necessary if the present basic cisms now, together with your prompt and 
project is to succeed. wholehearted cooperation later, is most 
Your counsel, suggestions, and criti- earnestly solicited. 


THE WorkK ENVISIONED IN RELATION TO THE JOINT Project INVOLVING THI 
U. S. Orrice oF EpucatioN AND THE NATIONAL ASSOCIATION 
FOR RESEARCH IN SCIENCE TEACHING 


The secretary of the project should: 7. Issue calls twice a year, about June | 
1. Work with the Interdivisional Com- and January 1, for reports on research 
mittee on the Natural Sciences of the studies in science education recentl) 
Office of Education, the Advisory completed. The processing of reports 
Committee on Research of the Office would be a continuous thing, with lists 
of Education, and the staff of the released on about July 15 and Febru- 
Office of Education Library in design- ary 15. 
ing an acceptable form on which sci- 
ence education research may be re- The members of the Association should 
ported. 1. Arrange for the prompt completion of 


a) 


‘ relop a letter which would describe . 
weve = mots : | 4 Id report torms when the request reaches 
he project and which would encour- . y ' 
sgt “ait ; : you. Check and, if necessary, edit 
age science educators over the nation . . 
8 % these forms so that each study is accu- 
to secure and send in reports. 
; rately reported. 

3. Develop follow-up letters — which om gs 
, : 2. Check to see that all studies in sci- 

would be used in securing reports ; , gag 
; a ence education in the institution, 
from those who fail to respond fol- 


lowing the first invitation. 
4. Sort the reports on studies for levels 


agency, or system are reported. 


3. Mail in the reports to the secretary 


: : of the Research Committee within the 
and direct them to the proper science 


specialist in the Office of Education 
for their personal information. Re- 


period indicated. 

. Inform the members of the Committee 
ports would be edited as necessary re Research of possible improvements 
for clarity and then retyped with car- in any aspects related to the project 
bons. The individual specialist would 

retain one copy and return the report Members of the Committee on Researc! 
with the additional copies to the secre- of NARST are: 

tary of the Advisory Committee on Teacher Education 


Research. Katherine E. Hill 
: . Clarence M. Pruit 
5. Deliver one copy of each report to ate 
the Office of Education Library, and Elementary Science 
2 ; te Glenn O. Blough 
deposit one copy in a nnster file. A 
‘ ; ; : Junior High-School Science 
list of the Studies would be sent twice : gers 
te Earl R. Glenn 
a vear to the members of the National * OF = 
2 ° . > ° 7 Senior High-School Sciences 
Association for Research in Science : 
1 R J. Darrell Barnard 
eaching. ie 
‘ - ‘ Junior College Science 
6. Aid persons who wish to prepare re- William C. Van Deventer 
views and digests by informing them Ailikees 66 the U.. © Olbce of Bhnestin 
where to secure a copy of the studies Francis D. Curtis, Chairman 
they want from deposit in the Library. G. P. Cahoon 


Arthur O. Baker 
Milton O. Pella 
other plan. Philip G. Johnson, Secretary 


through inter-library loan, or by some 








REVIEWS OF UNPUBLISHED INVESTIGATIONS OF 


GENERAL SCIENCE: 


PART I 


THIRD ANNUAL PROGRESS REPORT OF THE COMMITTEE ON RESEARCH 
IN JUNIOR-HIGH SCHOOL SCIENCE * 


HE work of the committee during the 
5 Bh 1949 was concerned with the prep- 
aration of abstracts of unpublished theses 
and dissertations. As a by-product of this 
survey about seventy new titles were re- 
vealed that were not mentioned in the first 
or second annual progress reports. [See Sct- 
ENCE Epvucation, 32: 175-185 (April, 
1948) and 33: 174-181 (April, 1949).] In 
the list of titles given later in this report 
there are twenty theses not previously listed 
for which abstracts were completed in 1949. 
At the 1950 meeting of the Association, 
the work of the committee was discussed 
on the annual program, under the ten topics 
listed below. The possibilities for pub- 
lishing the abstracts were discussed at 
length by Dr. Robertson, Dr. Meder, and 
other members of the Association. 


TWENTY-THIRD ANNUAL MEETING 


NATIONAL ASSOCIATION FOR RESEARCH IN 
ScIENCE TEACHING 


Atlantic City, New Jersey 
Hotel Chalfonte-Haddon Hall 
February 26, 27, and 28, 1950 


PROGRAM 
SunpAy, Fesruary 26, 1950 


Morning and afternoon programs in 
Navajo Room 


9:00 Executive Committee Meeting 
Meeting of Chairmen of all Research 
Committees 
10 :00-12 :00 Opening Meeting 
10:00 Welcome by the President, N. E. 


Bingham 


* For the Committee by Earl R. Glenn, Chair- 
man of the Committee on Research in Junior 
High-School Science, National Association for 
Research in Science Teaching. Report presented 
at the meeting of the Association in Atlantic City, 
February 26, 1950. 


10:05 Third Annual Report of the Junior 
High-School Science Committee. 


Chairman: Earl R. Glenn 


Topics for Discussion: 
1. The number of unpublished theses for which 
abstracts are available 
2. Theses that could not be 
preparation of abstracts 
3. The number and types of institutions that 
loaned manuscripts 
Colleges in the regional area not surveyed 
Types of investigations found in the unpub- 
lished manuscripts 
6. Comments on the merits and deficiencies of 
the theses 


obtained for 


on + 


7. Refusals of permission to quote from 
manuscripts 

8. Problems revealed that need to be investi- 
gated 


9. New manuscripts discovered during the year 
10. How shall the abstracts be made avail- 
able to: 
A. Members of N.A.R.S.T.? 
B. Professors and graduate students? 


Panel Members for the Committee: 


1. Dr. Kenneth E. Anderson, University of 
Kansas 

2. Dr. Paul E. Blackwood, U. S. 
Education 

3. Dr. George G. Mallinson, Western Michi- 

gan College of Education 

Dr. John G. Read, Boston University 

Dr. John S. Richardson, The Ohio State 

University 


Office of 


ut 


Panel Members for the Association: 


1. Dr. Elsa H. Meder, Houghton Mifflin 
Company 

2. Dr. Martin L. Robertson, The Macmillan 
Company 

Part I. Asstracts CoMPLETED DurinG 1949 


By: 


H. J. Edward Ahrens George G. Mallinson 

Kenneth E. Anderson Greta Oppe 

Paul E. Blackwood John G. Read 

Paul F. Brandwein John S. Richardson 

Earl R. Glenn John Verrill 
Raymond L. Walter 


Two copies of each abstract were com- 
pleted for all titles on the following pages. 
The abstractor has a copy. An additional 
copy is on file with Earl R. Glenn, Box 
22, Upper Montclair, New Jersey. 
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BaiLey, THomAs C. A course of study in Gen- 
eral science for first year senior high school 
pupils. Master’s thesis, 1930. University of 
New Hampshire, Durham. 79 p. 

Beard, Burrus Everett. The contribution of 
silent reading abilities to achievement in high 
school general science. Master's thesis, 1929. 
State University of Iowa, Iowa City. 60 p. 

Berc, THEopore R. A quantitative analysis of 
general science texts. Master’s, 1931. Colo- 
rado. 71 p. 

Broap.ick, J. N. A quantitative analysis of five 
general science texts. Master's, 1931. Kansas. 
97 p. 

BucuHser, HERMAN Rosert. A proposed course 
of study in general science for the junior high 
schools in San Jose. Master’s, 1934. Stanford. 
136 p. 


Burk, JoHN Mitcuert. An evaluation of a 
course in general science in terms of desired 
outcomes. Master’s, 1929. University of 


California, at Berkeley. 115 p. 

Byers, RicHarp STANLEY. An analysis of sci- 
ence activities appearing in general science 
workbooks. Master’s, 1949. Boston Univer- 
sity School of Education. 49 p. 

CAsE, MANNING Stewart. A determination of 
the principles and experiments of physical and 
biological science found in four ninth-grade 
textbooks of general science Master's, 1947. 
Boston University School of Education. 94 p. 

CLaucus, Auprey Haypen. The use of motion 
pictures for selected objectives in secondary 
school science teaching. Master's, 1940. Ohio 
State University. 151 p. 

ConraD, THOMAS PENNINGTON. The integration 
of subject-matter as found in textbooks in gen- 
eral science. Master's, 1938. Duke Univer- 
sity, Durham, North Carolina. 78 p. 

Dairy, BertHa IsApet. The effect of a general 
science course on pupil achievement ia igh 
school biology. Master’s, 1936. Brown. 25 p. 

DimatTtT1A, ANGELO ANTHONY. Trends in gen- 
eral science studies at the secondary school 
level. Master’s, 1939. Boston College. 118 p. 

Dopson, STANLEY L. An experiment in coopera- 
tive planning for general science. Master's, 
1949. Western Maryland College, Westmin- 
ster, Maryland. 26 p. 


Duntop, Joun. A comparison of the lecture- 
demonstration with the recitation method in 
the teaching of general science. Master’s, 1934. 
Iowa. 77 p. 

EaGAN, Mary R. General science: a discussion 
of its development, objectives and content, 
together with an evaluation of current methods. 
Master’s, 1933. Brown. 130 p. 


EastTMAN, Durwarp W. A study of important 
principles of physical science developed in 
grades seven through twelve of a town in Mas- 
sachusetts with applications of those principles 
in seven local industries. Master’s, 1947. 
Boston University. 111 p. 
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E.tiott, W. H. The teacher demonstration 
method versus the pupil demonstration method 
in general science laboratory. Master's, 1935. 
Kansas. 191 p. and sample tests. 

EverMAN, Epwin Ear. The ability of students 
to apply. principles in general science and chem- 
istry. Master's, 1948. Ohio State University 
67 p. 

FietsH, Sytvia. ‘The formulation of science 
principles that should become the objectives of 
general-science teaching in the junior high 
school. Master’s, 1945. Boston University. 
126 p. 

FLEMING, MARGARET H. What is the proper role 
of science in core curriculum in the junior high 
school? Master's, 1948. Western Maryland 
College, Westminster, Maryland. 152 p. 

Foster, RicHArp JAMes. Degree of repetition 
or expansion of concepts in general science 
texts for grades seven, eight, and nine. Part 1, 
Master’s, 1940. Iowa. 168 p. 

GIOVANNANGELI, ArtHUR J. Unit organization 
of three topics in seventh and eighth grade 
general science with special reference to the 
supervision of cadet teachers. Master's, 1939. 
Boston University. 160 p. 

Hack, Water. A study of incidental learning 
in general science. Master's, 1932 Iowa, 
40 p. 

Harnurne, A. O. A controlled study of tw 
methods of teaching general science in the 
secondary school. Master’s, 1939. Kansas St 
T. C., Emporia. 121 p. (Abstract in: Kansas 
State Teachers College of Emporia. Studies 
in Education, 17 :16.) 

HANKAMP, Gertrupe. Construction of a science 
unit for the intermediate grades. Master's, 
1939. Iowa. 249 p. 

Harris, Russia. A course of study in general 
science for junior high-schools. Master's, 1933 
Iowa. 150 p. 

Heacock, E_mer VV. Essential equipment for 
ninth grade general science. Master's, 1940. 
Iowa. 120 p. 

Hert, Ray L. An analysis of the questions in 
general science textbooks. Master's, 1940 
Iowa. 55 p. 

HturrMan, Oscar T. Integration of science con- 
cepts of the major science fields in ninth-grade 
science. Master's, 1938. Iowa. 98 p. 

Hort, Nancy Binrorp. An analysis of general 
science textbooks with comparisons between 
bcoks of different periods. Master's, 1937. 
Duke University, Durham, North Carolina. 
52 p. 

INGRAHAM, JoHN R. Needs for a vocabulary 
study in the ninth grade general science 
Master's, 1937. State University of Iowa. 
66 p. 

Jerrry, Jr., Frepertck Tacsot. Sex differences 
in science achievement in grades five and seven. 
Master’s, 1948. Boston University School of 
Education. 37 p. 
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Problem-solving 
secondary school 
Ohio State Univer- 


McCLeLLanpb, EveLyN Mary. 
experiences of pupils in 
science. Master’s, 1939. 
sity. 131 p. 

KINNEAR, DuncAN Lye. A plan for using the 
unit of work idea, general science, and biology. 
Master’s, 1938. Va. Poly. Inst. 58 p. 


KouHNER, HERBERT WALTER.. A tentative course 
of study in general science for the Monterey 

Master's, 1936. Stanford. 133 p. 

LANNHOLM, GerRALD V. The knowledge of gen- 
eral science which high school seniors possess. 
Master's, 1936. Iowa. 6 p. 


Latimer, Orton P. The overlap of general 
science and biology in high school instruction. 
Master’s thesis, 1929. State University of 
Iowa, Iowa City. 134 p. 


LeCocg, C. Lovis. Integration of science con- 
cepts of the major science fields in eighth- 
grade science. Master’s, 1939. Iowa. 131 p. 


LittELLE, GLENN P. Principles and applications 


schools. 


in general science. Master’s, 1934. Iowa. 
218 p. 

Lyxcu, Tuomas JosEPH. Vocational aspects 
of general science. Master's, 1931. Boston 


Coll., 53 p. 


Matteson, Harvey D. 
sessed by pupils 
Master’s, 1939. lowa. 158 p. 


Metier, ArpATH R. A study of certain factors 
relating to success in teaching general science. 
Master’s, 1932. Iowa, 161 p. 

Mutter, Eart A. General science concepts 
acquired by eighth grade pupils previous to 
their study of science. Master's, 1931. Iowa. 
104 p. 


MILLIGAN, ALEXANDER JAMES. A study of the 
use of applications of Martin’s principles of 
biology in four high school biology textbooks. 
Master’s, 1948. Boston University School of 
Education. 97 p. 


MUILDENBERG, Marcus C. Validation of exer- 
cises for use in objective examinations in gen- 
eral science. Master’s thesis, 1929. State 
University of Iowa, Iowa City. 153 p. 

Mvurpuy, Rosert J. The influence of outside 
projects on achievement in general science. 
Master’s, 1941. Boston College. 36 p. 

Norvett, Paut C. An objective examination in 
general science based on present practice in 
Iowa. Master’s thesis, 1929. State University 
of Iowa, Iowa City. 78 p. 


Concepts of science pos- 
entering seventh grade. 


O'Leary, Vincent CHartes. General science 
and teach training relative to selection of and 
success in special sciences by pupils. Master’s, 
1936. Kansas. 55 p. 

Oxsen, ARTHUR Epwarp. Source unit organiza- 
tions in weather and physiography for ninth 
grade general science. Master’s, 1947. Boston 
University, School of Education. 150 p. 
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O’NerLL, RicHarp Wattace. A critical com 
pilation of construction projects for junior 
high-school science. Master's, 1939. Colorado 
(Abstract in: University of Colorado Studies, 
26:101.) 51 p. 


PFEIFFER, HARRISON SUMNER. Informations and 
misinformations of high school seniors in gen- 
eral science. Master’s thesis, 1929. State 
University of Iowa, Iowa City. 115 p. 


ProrFitt, EpNA QUEENER. An investigation of 
background of scientific knowledge possessed 
by children in grades four-seven inclusive in a 
typical rural county, in eastern North Carolina. 
Master’s, 1933. University of North Carolina, 
Chapel Hill. 65 p. 


Propst, Otis H. Essential equipment for teach- 
ing general science in grades seven, eight, and 
nine. Master’s, 1940. Iowa. 117 p. 

ReAp, JoHN GAMMons. An experiment in the 
application of the Morrison Mastery-Unit plan 
to general science in junior high school. Mas- 
ter’s, 1932. Brown University. 110 p. 


Riccio, ANGELO PAsguALE. A proposed course 
of study in general science for non-college pre- 
paratory students. Master’s, 1935. Boston 
University. 66 p. 

RicHarpson, EvAn Car_eton. Home-made and 
improvised apparatus and materials in general 
science instruction. Master’s, 1936. Boston 
Univ. 245 p. 

Rrieper, F. A., anp Rue, H. C. The relative 
value of two methods of teaching general sci- 


ence. University of Kansas Bulletin of Edu- 
cation, 2:6-8, Feb. 1929. 


ScHREIBER, Juttus J. A comparative study of 
the requirements necessary for the certification 
of science teachers in the United States. 
Master’s, 1938. Ohio State University. 106 p. 


SHULLER, ALBERT THEODORE. The unit method 
versus the recitation method of teaching gen- 
eral science. Master’s thesis, 1929. University 
of Colorado, Boulder. 86 p. 

The biological content 

Master’s, 1937. Brown. 


STEERE, RUTH GRAVES. 
of general science. 
59 p. 

TuRNER, Paut M. Trends in the selection of 
general science subject matter determined by 
an analysis of recent (1936) textbooks, and a 
comparison with the results of earlier analysis. 
Master’s, 1937. Iowa. 31 p. 

VENDER PLoeG, EpwArp P. Integration of sci- 
ence concepts of the major science fields in 
seventh-grade science. Master's, 1939. Iowa. 
94 p. 

Wattace, L. DEAN. Mathematical concepts em- 
ployed in the junior high school science pro- 


gram. Master's, 1939. Iowa. 111 p. 
WitirAMs, ArtHur V._ Preparation, testing, 
and plan of revision of a general science 
manual. Master’s, 1932. Colorado. 55 p. and 


209 p. in manual. 
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WILLIAMSON, CHARLES BrAINeRD. Needs for a 
vocabulary study in ninth-grade general sci- 
ence as revealed by a word analysis of a portion 
of a text. Master’s, 1938. Iowa. 157 p. 

WoLFENBARGER, O. K. A comparative study of 
the value of written reports in laboratory ex- 
periments versus non-written reports in a ninth 
grade general science class. Master's, 1936. 
Kansas. 61 p. 

YuxKnis, JosepH E. Unit organization of two 
topics in general science. Master's, 1946. 
Boston University. 86 p. 

ZEIGLER, Ropert T. A study of fact retention in 
general science. Master’s, 1938. Iowa. 111 p. 


The chairman wishes to acknowledge 
the excellent cooperation he has had from 
many members of the association in mak- 
ing the search for committee members to 
continue the project of preparing abstracts 
of unpublished theses and dissertations. At 
the business meeting of the Association in 
1949, a committee of thirty members was 
authorized for this work. Several accept- 
ances are now pending, but the chairman 
wishes to announce the following names for 


1950-1951. 


JUNIOR HIGH SCHOOL COMMITTEE: 
1950-1951 


H. J. Edward Ahrens 
3717 Livingston Drive 
Long Beach 3, California 
Kenneth E. Anderson 
University of Kansas 
Lawrence, Kansas 
Richard R. Armacost 
Syracuse University 
Syracuse 10, New York 
Arthur O. Baker 
Cleveland Board of Education 
1380 East Sixth Street 
Cleveland 14, Ohio 

Paul E. Blackwood 
Federal Security Agency 
UL. S. Office of Education 
Washington 25, D. C. 
Warren M. Davis 
\lliance High School 
\lliance, Ohio 

Charles A. Fisher 

North Hills Joint Schools 
Pittsburgh, Pennsylvania 
George G. Mallinson 
Western Michigan College of Education 
Kalamazoo 45, Michigan 
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Archie J. MacLean 

Science Education Division 

1204 Pico Boulevard, Los Angeles 15, California 

Walter F. Marshall 

Roosevelt Junior High School 

3366 Park Boulevard, San Diego 3, California 

Clifford G. McCollum 

lowa State Teachers College 

Cedar Falls, lowa 

Victor H. Noll 

Michigan State College 

East Lansing, Michigan 

Greta Oppe 

Ball High School 

Galveston, Texas 

Milton O. Pella 

University High School, University of Wisconsin 

Madison, Wisconsin 

John G. Read 

Boston University School of Education 

84+ Exeter Street, Boston 16, Massachusetts 

John S. Richardson 

College of Education, The Ohio State University 

Columbus, Ohio 

Richard W. Schulz 

Kokomo High School 

Kokomo, Indiana 

Donald L. Seidler 

Horace Mann Junior High School 

Park and El Cajon Boulevards 

San Diego 3, California 

Paul L. Shank 

State Teachers College 

Clarion, Pennsylvania 

Benjamin B. Slater 

Meeker Junior High School 

Greeley, Colorado 

Gjertrud H. Smith 

Belmont High School 

1575 West Second Street 

Los Angeles 26, California 

Richard C. Sprietsma 

Lincoln Junior High School 

Park Ridge, Illinois 

Robert C. Sherman 

College of Education, University of Missouri 

Columbia, Missouri 

John Verrill 

University of Minnesota, Duluth Branch 

Duluth 5, Minnesota 

Marian C. Wagstaff 

Willowbrook High School 

Willowbrook, California 

\lton Yarion 

Emerson Junior High School 

Clifton Boulevard and Jackson Avenue 

Lakewood, Ohio 

Herbert S. Zim 

64 Reid Avenue, Port Washington, Long Island, 
New York 

Earl R. Glenn, Chairman 

Box 22, Upper Montclair, New Jersey 








REPORT OF COMMITTEE TO CONSIDER CHANGES IN 
CONSTITUTION OF THOSE SECTIONS PERTAINING 
TO MEMBERSHIP QUALIFICATIONS AND IN 
THE FORM OF THE APPLICATION BLANK * 


CONSTITUTION CHANGE 

The Committee finds itself divided 3-2 
on the question of rewording the Constitu- 
tion. The issue seems to be over whether 
the membership qualifications should be 
made somewhat more liberal so that per- 
sons who had made significant contribu- 
tions to science education (e.g., through 
establishing an improved science program ) 
which have not found their way into print 
may be admitted to membership. 

Article V. A proposal to amend Article 
V, as hereinafter explained met with the 
approval of three members of the Com- 
mittee (Blackwood, Brown, Glenn) but 
was rejected by Curtis and Mallinson, who 
had been delegated to work specifically on 
the problem of Constitution change. 

The present Article V on Membership, 
together with the proposed revision of the 
first sentence follow. 


PRESENT 

This Association shall have unlimited 
membership among those who by training 
and work have shown their interest in 
the improvement of science teaching in any 
field, and have contributed thereto in the 
form of acceptable philosophieal or statisti- 
cal study or applications of research, which 
contributions shall have been made acces- 
sible through suitable publication or re- 
port. Individuals who have contributed 
outstanding service of any nature may, 
upon recommendation of the Executive 
Committee and approval of members, be 
admitted to membership. 


PROPOSED REVISION 
This Association shall have unlimited 


membership among those who by training 


* Report made for the Committee by George 
G. Mallinson in the absence of the Chairman. 


and work have shown their interest in the 
improvement of science teaching in any 
field, and have contributed thereto in the 
form of acceptable philosophical or sta- 
tistical study or applications of research, 
which contributions shall have been made 
assessable through suitable publication, re- 
port, or effective change in an educational 
program. Individuals who have contrib- 
uted outstanding service of any nature may, 
upon ,recommendation of the Executive 
Committee and approval of members, be 
admitted to membership. (Changes and 
new material indicated by italics.) 

In connection with the revised wording, 
be it noted that the final sentence of this 
article opens the door to those who have 
not published research at the present time. 
Because of the divided opinion in the Com- 
mittee, it does not seem expedient to make 
a tecommendation in this report. The 
membership of NARST may wish to act 
on the matter, however. 

In connection with this proposed change, 
two quotations may be of value: 


Glenn, writing in favor of the change, 
says: “Many of our productive 
workers in science education 
have their works mimeographed 
or otherwise duplicated and used 
in departments, cities, or states, 
but not in printed form. . . . The 
great difficulty, it appears, is 
with borderline cases dealing 
with master teachers who build 
new laboratories, develop new 
courses, and render very impor- 
tant services as teachers but who, 
unfortunately, sometimes do not 
have an extensive list of publi- 
cations.” 


Curtis, writing for both Mallinson and 
himself, states: “Our reason for 
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not favoring the change is that tions. In other words, it seemed 
it seems to us that the change to us that the change would re- 
would let down the bars to prac- duce our research organization 
tically anybody who might want to an organization of science 
to join our organization, irre- teachers similar to NSTA or 
spective of his research qualifica- CASMT.” 


Sponsor's RECOMMENDATION BLANK FOR MEMBERSHIP IN THE 
NATIONAL ASSOCIATION FOR RESEARCH IN SCIENCE TEACHING 


rr rr er rs i ee ara ickee tae wench> kos eceeetes bse beak 
th Fr ee aera He dia be with awd ip. b oe Meee an barb Saleen 640 Sa ORD 
Specific Types of Leadership exerted in Science Education: ..............5+eee eee ees 


Names of two other members of the Association who can give information concerning the individual 


ee EE 5 oc puvinwnd 92 0bh Othd sesh savsdceuececsecsee Cewevevnesspacneus 
ee! obo oat eds ib aie beh ec CRAs pay Eulbheaahs og tebnaee kate 

nT ne ea Pt oe ee micah Ud paw nied Men weN Vabuse eee inamenee enn’ 
NEES a ee eT OT Ee COPEL PERT TET CELI TT Eee oe 


Workers in the field of science education may be recommended for membership by members in 
good standing. Members who are making recommendations should fill out this form and send it t 
the Secretary-Treasurer. This should be done at least five months prior to the annual meeting 


INFORMATION BLANK FOR CANDIDATE NOMINATED TO THE 
NATIONAL ASSOCIATION FOR RESEARCH IN SCIENCE TEACHING 
SN nonnative 


Le ee See Se te Lo ed aid ia pa sees cGN vba teow we heb keenes uskhy Reese heehee 
ea he Nee er ee ele ce pauati beg ecae eau ss oH RRERS Riese eres MOR aReseeee 
I ENS 2 hd OLN a Ab ealees oclvee ano ebste hens bodes sewed nendies as 
a a oe eta ab de cusiakn hd ewe GbaOt Se Khaw Nokes cakw ees 
I TS dr, ed CAE aes wink on tle SERGE HORN ED WAP Reka e saseseeannns 


Degrees and Institutions: ..........cccccccccccccccccceccsccccccccccecscescceseeeccccees 


Special Honors or Assignments: ............000-seeececcceeer cee seeececeseneeeseeeeeenes 


Return this sheet to the Secretary-Treasurer of N.A.R.S T. on or before the date specified 
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Article 11. 
also on the question of whether if Article 


The Committee was divided 


V was amended, a change in Article II 
would be necessary also. Blackwood and 
Brown did not see the need for this change ; 
Glenn thought it necessary, and favored 
the change: Curtis and .\Jallinson agreed as 
to the necessity of altering Article I], if 
Article V were changed, and opposed the 
change in Article II. 
tions or changes in Article II are submitted 


No specific sugges- 


by the Committee, and no recommendations 
to NARST membership seem desirable at 
this time. 


APPLICATION BLANK CHANGES 
Changes in Forms. The Committee was 
in complete agreement in recommending 
that the present application form be divided 
into two forms, one for the candidate to 
fill in, the other for the sponsor to complete. 
Samples of these suggested new forms 
have been duplicated for the consideration 
of NARST membership. 
recommends their adoption. 


The Committee 


Method of Electing Candidate. Alter- 
nate proposals were considered. According 
to one, the first contact with the candidate 
would be by the sponsor, who would secure 
the completed form from the candidate and 
send both forms to the Executive Commit- 
tee. A second plan finally gained the unani- 
mous approval of the Committee and is 
recommended for adoption. According to 
this plan, the steps in electing a candidate 
vould be as follows: 
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sends name to Executive 


Committee, together 


1. Sponsor 

with filled-out 
sponsor form. 

2. Executive Committee gives conditional 
approval to candidate. 

3. NARST Secretary sends blank to can- 
didate, informing him that his name 
has been proposed for membership, 
and requests that he complete blank 
if interested in membership. Secretary 
gives dead-line for return of blank. 

4. List of proposed members, for whom 
both blanks 


have been received, is sent to NARST 


sponsor and candidate 


membership. 


In connection with this latter step, Glenn 
suggested that the present stipulation of 
Article II in the By-Laws that this list of 
names must be submitted to members 3 
months prior to the annual meeting has 
not worked out well. A proposal to shorten 
this period, however, did not meet with 
general favor, .Vallinson commenting, “We 
may criticize the fact that we do not get 
them three months ahead of time, but I 
doubt we can question the desirability of 
a three-month period in which to suggest 


and vote on the candidates.” 


Committee : 


Pact BLAcCKWooD 
Francis D. Curtis 
Eart R. GLENN 


GEORGE G. MALLINSON 
H. Emmet Brown, Chairman 


PROPOSALS TO CLARIFY AND IMPLEMENT THE 
FUNCTIONS OF NARST COMMITTEES * 


7. HE MEMBERS of our Association are in- 


terested in information about science 


education research, past, present and future. 


* Presented by Philip G. Johnson, Chairman, 
for the Committee on an Organization Plan for 
the Committees of NARST to the chairmen of 
ommittees, officers and members.of The National 
Association for Research in Science Teaching at 
the meeting in Atlantic City, February 26, 1950. 


If this premise is correct, it would suggest 
that new committees should be established 
or existing committees reorganized to en- 
courage and guide: (a) the listing of sci- 
ence education research, (b) the reviewing 
of such research, and (c) the promoting of 
needed science education research. 

The Advisory Research Committee of 
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NARST in cooperation with the U. S. Office 
if Education has made plans which give 
promise of realizing the periodic listing of 
present and future research in science edu- 
cation. This would leave (a) a listing of 
science education research completed prior 
to 1950, (b) the reviewing of science educa- 
tion research completed prior to 1950, (c) 
the promoting of needed science education 
research which is not now being carried 
on, and (d) the gathering and disseminat- 
ing of information about research now un- 
derway. The proposals which follow are 
intended to implement these functions. 

I. The various special committees of the 
\ssociation now in existence should be re- 
organized and the needed committees es- 
tablished to achieve the following general 
plan: 


A. Four Special Research Commit- 
tees to concern themselves with 
that science education research 
which was related to (or which 
will when completed relate to) 
problems of curriculum, teaching, 
evaluation, and the like at a par- 
ticular level and with the pre-serv- 
ice and in-service preparation of 
teachers for that particular level. 
The level committee to be as fol- 
lows: 


1. Elementary Schools, Grades 
K-6 inclusive 

2. Junior High School, Grades 

7-9 inclusive 

Senior High School, Grades 


w 


10-12 inclusive 
4. College and Graduate Schools 


Each Special Research Commit- 


~ 


tee is to serve both as a review- 
ing group and as a research 
promoting group for its level. 
The studies to be reviewed or 
promoted are left to the consid- 
ered judgment of the members 
of the particular committee. 

b. A Special Research Committee 

may organize sub-committees to 


B. 
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deal with different aspects of 
their responsibilities. 

c. Each Special Research Com- 
mittee shall be expected to pre- 
pare a written report for pres- 
entation at the annual meeting 
of the Association and for pub- 
lication so that it may reach all 
members. This report shall in- 
dicate the activities of the com- 
mittee, the accomplishments of 
the committee, and recommen- 
mendations for the future. 


A Coordinating Committee on 
Research composed of one mem- 
ber from each of the Special Re- 
search Committees, the President 
of the Association, and the chair- 
man and secretary of the Advisory 
Committee for Research for the 
UL. S. Office of Education. This 
coordinating committee of NARST 


shall: 


a. Receive whatever suggestions 
the Special Research Commit- 
tees and other Association mem- 
bers see fit to submit concern- 
ing ways of improving the oper- 
ation of all committees and con- 
cerning proposals for needed 
research in science education. 

b. Develop with the aid of chair- 
men of the Special Research 
Committee, a common plan for 
the listing of science education 
research completed prior to 
1950. Such a plan should in- 
volve (1) selecting persons 
who will secure and report in- 
formation about such research 
in a particular part of the 
United States or other part of 
the world, (2) deciding the 
vears to be included in a list to 
be completed in any year, and 
(3) seeking ways to get the 


lists duplicated and distributed 


to members of the Association. 
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c. Arrange with the help of the 
Executive Committee of the As- 
sociation and with the wishes 
of the members, the assignment 
of members to the Special Re- 
search Committee and 
other additional committees re- 
lating to science education re- 


any 


search. 
d. Clarify 
members any additional research 
projects that may be proposed 
for consideration by the Asso- 


for consideration of 


ciation. 

e. Select and recommend to the 
NARST president the names 
of the persons who are to serve 
on the Advisory Committee on 
Research for the U. S. Office of 
Education. 


C. Additional Committees 

for the clarification of aspects of 
that 
vague or otherwise confused for 
effective attack by research tech- 
niques may be appointed by the 
NARST president at the sugges- 


Research 


science education seem too 
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tion of members of Special Re- 
search Committees or of other As- 
sociation members. Members who 
are recruited for work on such ad- 
ditional committees shall first of all 
complete or otherwise arrange the 
work to which they have been as- 
signed on Special Research Com- 
mittees. 


II. The official journal of the Associa- 
tion, or some other publication going to all 
members, shall be used to report annually 
or oftener the following : 


1. The names and functions of the 
various Association Research Com- 
mittees. 

2. Names of members and their spe- 
cial assignments in the committees. 

3. Progress reports, annual reports, 
and final reports of committees. 

4. Discharge of committees and es- 
tablishment of new committees. 

5. Changes in membership and/or 
assignments in committees. 

6. Other pertinent 
lated to science education research. 


information re- 


REPORT OF THE PUBLICATIONS COMMITTEE 
NATIONAL ASSOCIATION FOR RESEARCH IN SCIENCE TEACHING 


MEETING IN ATLANTIC City, NEw Jersey, FEBRUARY 26-28, 1950 * 


APERS given at the annual meeting of 

NARST in New York City, February 
14-15, 1949, and presented to the Commit- 
tee for Publication were edited and sub- 
mitted to the editor of SclENcE EpucATION 
for publication. Most of the papers ap- 
peared in SCIENCE Epucation, April 1949 
and December, 1949. 


mentary science was included in the num- 


One paper on ele- 


ber for October, 1949 which was devoted 
Another 


paper of considerable length was published 


chiefly to elementary science. 


* Report made at Atlantic 
NARST, February 26, 1950. 


City 


meeting of 


in the number for February, 1950. Only 
one paper remains to be published. 

The Publications Committee has plans 
to meet in Chicago on March 10-11, 1950 
to pass upon the publication possibilities of 
papers presented at the annual meeting in 
Atlantic City, February 26-28, 1950." 

Publications Committee, 
Wiceur L. BEAUCHAMP, 
CHARLOTTE L. GRANT, 
Vapen W. Mites, Chairman. 


1 Editor: Most of the papers appearing in the 
April and October issues of ScreNcE Epucation 
have been approved and edited by the Publica 
tions Committee. 











TWENTY-THIRD ANNUAL MEETING 





NATIONAL ASSOCIATION FOR RESEARCH IN 
SCIENCE TEACHING 


Atlantic City, New Jersey - Chalfonte-Haddon Hotel 
February 26, 27, and 28, 1950 


OFFICERS 
N. ELDRED BINGHAM, President 


Northwestern University, Evanston, Illinois 
BETTY LOCKWOOD, Vice-President 
The National Foundation for Infantile Paralysis, 
Inc., 120 Broadway, New York 5, New York 
CLARENCE M. PRUITT, Secretary-Treasurer 
Oklahoma Agricultural and Mechanical College, 
Stillwater, Oklahoma 
JOE YOUNG WEST, Executive Committee 
State Teachers College, Towson, Maryland 
HAROLD E. WISE, Executive Committee 
Teachers College, University of Nebraska, 
Lincoln 8, Nebraska 


PROGRAM 
Sunday February 26, 1950: 


Morning and afternoon programs in 
Navajo Room 


9:00 Executive Committee Meeting 
Meeting of Chairmen of all Re- 
search Committees 
10:00-12:00 Opening Meeting 


10:00 Welcome by the President, N. E. 
Bingham 
10:05 Third Annual Report of the 


Junior High School Science 
Committee 
Chairman: Earl R. Glenn 

Topics for Discussion: 

1. The number of unpublished 
theses for which abstracts 
are available. 

. Theses that could not be ob- 
tained for preparation of 
abstracts. 

3. The number and types of in- 
stitutions that loaned manu- 
scripts. 

4. Colleges in the regional area 
not surveyed. 


to 


un 


. Types of investigations found 
in the unpublished manu- 
scripts. 

6. Comments on the merits and 

deficiencies of the theses. 

7. Refusals of permission to 

quote from manuscripts. 

8. Problems revealed that need 

to be investigated. 

9. New manuscripts discovered 

during the year. 


11:30 


12:00 
1:30 


6:00 


10. How shall the abstracts be 
made available to: 
A. Members of N.A.R.S.T. 
B. Professors and graduate 
students. 
Panel Members of the Committee: 
1. Dr. Kenneth E. Anderson, 
University of Kansas 
Dr. Paul E. Blackwood, 
U. S. Office of Education 
3. Dr. George G. Mallinson, 
Western Michigan College 
of Education 
4. Dr. John G. Read, Boston 
University School of Educa- 
tion 


to 


5. Dr. John S. Richardson, The 
Ohio State University 
Panel Members for the Associ- 


ation: 

1. Dr. Elsa M. Meder, Hough- 
ton Mifflin Company 

2. Miss Charlotte V. Meeting, 
McGraw-Hill Book Company 

3. Dr. Martin L. Robertson, 
The Macmillan Company 


Implications of a Study of Rea- 
sons for Success or Failure of 
Graduate Students, Archer W. 
Hurd, Medical College of the 
University of Virginia 

Some Unanswered Questions 
Pertaining to the Organization 
of a Twelve Year Science Se- 
quence, Alfred D. Beck, Board 
of Education of the City of 
New York 

Lunch 

Promotion and Dissemination of 

Science Education Research 
Presiding: N. E. Bingham 

Report of the N.A.R.S.T. Ad- 
visory Committee to the Com- 
missioner of Education, Philip 
G. Johnson, U. S. Office of 
Education 

Discussion of the Coordination of 
the various N.A.R.S.T. Com- 
mittees. Chairman: Philip G. 
Johnson 

Annual Banquet Meeting in Man- 
darin Room 

Banquet 

Address: Why Teach Science, 
Professor George E. Axtelle, 
School of Education, New York 
University 

Business Meeting 








198 


ScIENCE EDUCATION 


Monday, February 27, 1950 


In the Navajo Room 


9:00-12:00 Senior High School Science 


9:00 


10:00-10:50 


10:50 
11:00 


11:20 


11:40 


12:00 
1:30-4:00 


1:30 


3:00 


6:00 


Presiding: N. E. Bingham 
Third Annual Report of the 
Senior High School Science 
Committee, J. Darrell Barnard, 
School of Education, New 
York University 
Discussion of Papers on Secon- 
dary School Science. Chair- 
man: J. Darrell Barnard 
Adjuncts to Science Instruction 
Science Instruction and the Lab- 
oratory, Kenneth FE. Anderson. 
The University of Kansas 
The Research Program of the 
Illinois Secondary School Cur- 
riculum Program, R. Will Bur- 
nett, University of Illinois 
Biology and Physical Science for 
Ninth and Tenth Grade Stu- 
dents, Nelson W. Lowry, Ar- 
lington Heights, Illinois 
Earth Science, An Innovation for 
the Secondary School Curricu- 


lum, Ben Hur Wilson, Joliet 
Township High School and 
Community College. Joliet, 
Illinois 
Intermission 


The Measurement Practices of 
High School Science Teachers, 
Victor H. Noll, Michigan State 
College 

A Study of Achievement in High 
School Chemistry in Several 
Eastern and Midwestern States, 
Kenneth E. Anderson, Univer- 
sity of Kansas 

The Use of Teaching Aids in 
Biology Textbooks, Francis St. 
Lawrence, New Britain, Con- 
necticut 

Lunch 

Open House and Social Hour in 
the Navajo Room 

Open House. Presiding: 
Bingham 

Report on the Midwest Interna- 
tional Seminar in Denmark, 
Wm. C. Van Deventer, Stephens 
College 

Address: The Scientist in the 
Soviet Union, Professor George 
S. Counts, Teachers College, 
Columbia University 

Tea and Social Hour. 
Betty Lockwood 

Informal Dinner at Hackneys 


N. E. 


Presiding: 


Tuesday, February 28, 1950 


9:00-10 :30 


In the Navajo Room 
Junior College Science. 
ing: Wm. C. Van 
Stephens College 


Presid- 
Deventer, 


10:3 


50 


700-12 :00 


:00 


:00 
:30—3 :00 


730 


40 
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Third Annual Report of the 
Junior College Committee 

Activities of the Junior College 
Committee, Wm. C. Van De- 
venter, Stephens College 

A Study of College Science 
Courses Designed for General 
Education, Robert A. Bulling- 
ton, MacMurray College 

Annotated Bibliography of Se- 
lected Recently Published Ref- 
erences Related to Science in 
General Education at the Col- 


lege Level, Vaden M. Miles, 
Wayne University 
Student Opinions of Biology 


Teachers at Tennessee A and I 
State College, H. B. Crouch 
and C. M. Leathers, Tennessee 
A and I College, Nashille. 

Science Education Problems in 
Negro Colleges, Edward K. 
Weaver, Butler College, Tyler, 
Texas 

Review of Conant’s “The Growth 
of the Experimental Sciences” 
and 

Teaching Science in Relation to 
Man’s Thinking, Wm. C. Van 
Deventer, Stephens College 

A Syllabus in Biology for Gen- 
eral Education, Nathan 5S. 
Washton, The Newark Col- 
leges, Newark, New Jersey 

Intermission 

Elementary Science. 
Betty Lockwood 

The Improvement of Instruction 
in Elementary Science, Willis 
C. Curtis, Dunbar High School, 
Washington, D. C. 

Science Materials for Elementary 
Schools, Clark Hubler, Wheel- 
ock College 

Discussion of Papers on Elemen- 
tary Science 

Guiding Principles in Curricu- 
lum Making for Science in the 
Elementary School, Lewis R 
Fisher, Texas College of Arts 
and Industries 

First Grade Concepts of Hot and 
Cold, George W. Haupt, State 
Teachers College at Glassboro, 
New Jersey 

Discussion of Curtis and Hubler 
papers 

Lunch 

Teacher Education. 
N. E. Bingham 

Doctorate Program for the Prep- 
aration of College Teachers in 
the Sciences, Richard R. Arma- 
cost, Syracuse University 

Science Experiences for Teachers 
of Elementary Children, Julian 


Presiding: 


Presiding: 








” 
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Greenlee, Western Michigan 
College of Education 

2:00 Discussion of Papers on _ the 
Preparation of Teachers 

The Preparation in Science 
Needed by Elementary School 
Teachers, J. C. Ferguson, Ginn 
and Company 

Needed Researches in Health 
Education, Betty Lockwood, 
The National Foundation for 
Infantile Paralysis, Inc. 

A Comparison Between the 
Scores Obtained on a Science 
Achievement Test by Student 
Teachers in Science and by 
High School Pupils, George 
G. Mallinson, Western Michi- 
gan College of Education. 
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On Courses in Physical Sci- 
ence for Elementary School 
Teachers, Stanley W. Morse, 
San Francisco State College 

Making Teachers Aware of the 
Science Teaching Resources in 
Their Community, Dale Elton 
Nelson, Hinsdale, Illinois 

State Requirements for Certifica- 
tion of Teachers in Elementary 
and Secondary Schools, Clar- 
ence M. Pruitt, Okla. A and M 
College 

Discussion of Armacost§ and 
Greenlee papers 


3:00 Business Meeting. Presiding: 
Newly Elected President of 
NARST. 


OFFICIAL MINUTES OF THE BUSINESS MEETING OF THE NATIONAL 
ASSOCIATION FOR RESEARCH IN SCIENCE TEACHING, SUNDAY 
EVENING, FEBRUARY 26, 1950, CHALFONTE-HADDON 
HALL, ATLANTIC CITY, NEW JERSEY 


IFTY GUESTS and members were pres- 

F ent at the dinner meeting. Professor 
George E. Axtelle, School of Education, 
New York University, talked to the mem- 
bers on “Why Teach Science?” Numerous 
questions were asked following the talk. 

Members of NARST present were: 
Gerald S. Craig, Victor H. Noll, S. Ralph 
Powers, Robert H. Carleton, Philip G. 
Johnson, Earl R. Glenn, Paul E. Black- 
wood, Edward K. Weaver, H. B. Crouch, 
John S. Richardson, W. W. E. Blanchet, 
Elsa M. Meder, Alfred D. Beck. Vernon C. 
Lingren, George W. Haupt, Robert A. 
Bullington, Martin L. Robertson, Edith M. 
Selberg, W. Hugh Stickler, Nathan A. 
Neal, Joe Young West, Richard H. 
Lampkin, Ralph W. Lefler, Rose Lammel., 
J. Darrell Barnard, Percy H. Warren, 
3enj. C. Gruenberg, N. Eldred Bingham, 
Kenneth E. Anderson, William C. Van 
Deventer, Vaden W. Miles, George G. 
Mallinson, Betty Lockwood, and Clarence 
M. Pruitt. 

The annual business meeting then pro- 
ceeded as follows: 

The official minutes of the last business 
meeting which was held in New York City, 
February 13, 1949, and were published in 


the April, 1949, issue of Science Epvca- 
TION were approved as published. 

A report for the Auditing Committee of 
the Treasurer's book was made for the 
committee by Elsa M. Meder. The other 
member of the committee was John 5. 
Richardson. The report stated that the 
Treasurer's book had been audited and 
found to be in balance. Philip G. Johnson 
made a motion that the report be accepted. 
The motion was seconded by Kenneth E. 
Anderson. Motion carried. 

Treasurer Clarence M. Pruitt presented 
each member with a mimeographed state- 
ment showing the financial status of The 
National Association for Research in Sci- 
ence Teaching. Robert A. Bullington made 
a motion that the Treasurer's report be ac- 
cepted. William C. Van Deventer seconded 
the motion. Motion carried. 

Two of our number, Dr. Edna Bailey 
and Dr. Archer W. Hurd were elected to 
honorary life membership in NARST. 

The report of the committee to consider 
changes in the constitution pertaining to 
membership qualifications and in the form 
of the application biank was made by 
George G. Mallinson. Other members of 


the committee were Francis D. Curtis, Earl 
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R. Glenn, Paul E. Blackwood, and H. Em- 
mett Brown, chairman. 

The committee recommended the use of 
two candidate blanks: one for the sponsor 
and one for the candidate. A suggestion 
was made by Alfred D. Beck that each can- 
the NARST 
Constitution, a membership list, and a 
booklet of information concerning NARST. 
William C. Van Deventer then made a mo- 


didate be sent a copy of 


tion to this effect and it was seconded by 
Alfred D. Beck. 


A motion was made by Earl R. Glenn 


Motion carried. 


that an appropriate brochure of NARST 
be printed. The 
by J. Darrell Barnard. 
Cyrus W. Barnes was named chairman to 


motion was seconded 


Motion carried. 


prepare such a brochure. 

A motion was made that the word “im- 
portant” in nominations blank be omitted. 
The motion was seconded by Joe Young 
West. Motion carried. 

The printing of a membership card was 
suggested by John S. Richardson. 

A report of the Publications Committee 
was made by Vaden W. Miles. Other 
members of the committee are Wilbur L. 
Jeauchamp and Charlotte’ L. Grant. A 
motion was made by Elsa M. Meder that 
Motion was sec- 
Motion 


the report be accepted. 
onded by Kenneth E. Anderson. 
carried. 

The report of the Cooperative Commit- 
tee on Science Teaching of the AAAS was 
made by our representative George G. 
Mallinson. Philip G. Johnson moved that 
report be accepted with commendation to 
Dr. Mallinson. 


the motion. 


Earl R. Glenn seconded 
Motion carried. J. Darrell 
Barnard raised a question regarding the 
evaluation. program of the Cooperative 
Committee of science in general education 
at the college level. 
what the committee had in mind in the 
evaluation Lammel, 
Van Deventer, and Richardson expressed 


Mallinson explained 


program. 3arnard, 
concern about the evaluation program and 
raised the question of the relationship of 
NARST to the Cooperative Committee. 
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Ralph W. Lefler discussed some of the 
questions that had been raised relative to 
the Cooperative Committee. 

A brief report of the work of the Na- 
tional Science Teachers Association was 
made by President Nathan A. Neal. He 
reviewed briefly the origin of NSTA, its 
affiliations, and official journal The Science 
Teacher. He announced that Robert H. 
Carleton recently had been made the edi- 
tor of The Science Teacher. 

The purpose of the Industry Relation- 
ship Committee of NSTA was described 
by Robert H. Carleton. 
study entitled “How Science Teachers Use 
Business Sponsored Teaching Aids” was 


A copy of their 


distributed to members. 

During the past year, the School Health 
of the American Public Health 
Association appointed a “Committee to 
Study the Accuracy of the Health Con- 
tent of Science Textbooks.” Dr. H. F. 
Kilander, Specialist in Health Education, 
as chairman of that committee, invited a 
number of organizations to send represen- 
tatives to a meeting in Washington to set 
up studies of health content. Mr. Robert 
H. Carleton was our NARST representa- 
tive at this meeting. Dr. Betty Lockwood 
attended. Both Mr. Carleton and 
Dr. Lockwood described and endorsed the 
program. They recommended that NARST 
take an active part in this study and assured 
us that the findings would be used in ways 


Section 


also 


to improve rather than discredit present 
textbooks. 

The report of the Nominating Commit- 
tee was made by Gerald S. Craig. Other 
members of the committee were Earl R. 
Glenn and Vaden W. Miles. 
tion Committee 


The Nomina- 
proposed the following 


list of names for officers: 
President: Betty Lockwood. 
Harold E. Wise. 
, Secretary-Treasurer: Clarence M. Pru- 
itt. 
Executive Committee: J. 
nard, N. Eldred Bingham. 
A motion was made by Robert H. Carle- 


Vice-President : 


Darrell Bar- 








a- 
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ton that the Secretary be empowered to 
cast an unanimous ballot for those named 
by the nominating committee. The mo- 
tion was seconded by George G. Mallin- 
son. Motion carried. 

The report of the special committee con- 
sisting of Philip G. Johnson, chairman, 
Earl R. Glenn, and J. Darrell Barnard to 
make Proposals to Clarify and Implement 
the Functions of NARST Committees was 
then made. (This report in its entirety 
with such modifications as were later 
agreed upon in the final business meeting 
is published on pages 194-96.) The report 
was discussed at some length by Miles, 
Richardson, Van Deventer, Barnard 
Meder, Noll, Bingham, Lammel, Pruitt, 
and others. A motion was made by Victor 
H. Noll that the report be accepted in prin- 
ciple. The motion was seconded by J. 
Darrell Barnard. 

A motion of amendment was made by 
William C. Van Deventer that Item five 
of the report be eliminated. Motion was 
seconded by Victor H. Noll. Motion car- 
ried. 

A motion was made by Elsa M. Meder 
to table the motion. Motion seconded. 
Motion lost by 15—12. Motion made by 
Noll carried. 

Motion made by Kenneth E. Anderson 
that meeting be adjourned. Motion sec- 
onded by Benjamin C. Gruenberg. Mo- 
tion carried. 

At the Executive Committee meeting 
on Sunday morning February 26, 1950 at 
9:00 a. m., members present were: N. 
Eldred Bingham, Betty Lockwood, and 
Clarence M. Pruitt. The agenda for the 
Sunday evening business meeting was dis- 
cussed. 

The problem of regional meetings was 
discussed. Motion was made, seconded 
and passed that whenever the national 
meeting is held in Atlantic City that there 
be one or more regional meetings of 
NARST planned and executed by the Vice- 
President. It was recommended that at 
least one such mecting be held during this 
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coming year in connection with the ASCD 
meetings in Detroit. 

An executive committee meeting with 
Committee Chairman was held on Febru- 
ary 27, at 4:00 p. m. The Johnson report 
as it related to the new committee set-up 
was discussed. A suggestion was made 
that there should be a work period during 
the NARST program. The work period 
should be between parts of the regular pro- 
gram. 

A business meeting was held on Febru- 
ary 28 at the close of the regular program. 
The Publications Committee was contin- 
ued. George H. Mallinson was renamed 
for the NARST member on the Cooper- 
ative Committee. It was recommended 
that a new member be appointed to the Ad- 
visory Committee and that the appointment 
be for three years. To implement this sug- 
gestion it was recommended that the fol- 
lowing names with respective terms are 
recommended for membership on Advisory 
Committee on Research to the Commission 
of Education. 

G. P. Cahoon—one year. 

Francis D. Curtis—two years. 

Charlotte L. Grant—three years. 

In keeping with the “Proposals to 
Clarify and Implement the Functions of 
NARST Committees” all other committees 
were abolished and the following commit- 
tees were set up under the following chair- 





men : 

Elementary Committee—N. Eldred 
Bingham. 

Junior High School Committee—Earl 
R. Glenn. 

Secondary School Committee—Kenneth 
E. Anderson. 


College and Graduate Committee—Wil- 
liam C. Van Deventer. 

Educational Trends Committee—Elsa 
M. Meder. 


Problem Solving Committee 





J. Darrell 
Barnard. 

Atomic Energy Committee—Philip N. 
Powers. 
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Coordinating Committee—President of 
NARST. 

It was moved and seconded that the Co- 
ordinating Committee have seven members : 
the four levels chairmen or other repre- 
sentative, the President of NARST, and 
the Chairman and Secretary of the Ad- 
visory Committee to the U. S. Office of 
Education. Motion carried. It is hoped 
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that each member of NARST will actively 
work on one committee, or in some cases, 
two committees. A motion was made and 
seconded that the meeting be adjourned. 
Motion carried. 


Respectfully submitted, 
CLARENCE M. Pruitt, 
Secretary. 


RECENTLY ELECTED MEMBERS OF NARST 


Donald Aller Boyer 
Head of Science Department 
Winnetka Public Schools 
Winnetka, Illinois 


Clyde M. Brown 
Professor of Biology 
Stephens College 
Columbia, Missouri 


Lydia Elzey 
Professor of Education 
Pennsylvania State College 
State College, Pennsylvania 


Thomas P. Fraser 
Chairman of Department of Science Education 
Morgan State College 
Baltimore, Maryland 


Adrian N. Gentry 
San Diego State Teachers College 
San Diego, California 


James Harlow 
Director of High School Science Service 
University of Oklahoma 
Norman, Oklahoma 


H. Clark Hubler 
Professor of Science Education 
Wheelock College 
Boston, Massachusetts 


Eugene Irish 
Director of Visual Education 
Grand Rapids Public Schools 
Grand Rapids, Michigan 


Ben Isadore Levine 
Radio Station WBOE 
Cleveland, Ohio 


Robert C. Sherman 
Graduate School 
University of Missouri 
Columbia, Missouri 


Herbert Andrew Smith 
Professor of Secondary Education 
University of Nebraska 
Lincoln, Nebraska 


Richard K. Weaver 
Director of Resource Use Education 
North Carolina Department of Education 
Chapel Hill, North Carolina 


Elwood J. Winters 
Professor of Education 
School of Education 
New York University 
New York, New York 
John H. Woodburn 
Professor of Science 
Illinois State Normal University 
Normal, Illinois 


FINANCIAL REPORT 
OF 
NATIONAL ASSOCIATION FOR RESEARCH 
IN SCIENCE TEACHING 


February 22,'1950 


RECEIPTS 

Batance on Deposit... 5... 6.6.50 <seadccnd $1345.25 
| es ere 1025 .00 

Ol are eee $2370.25 

EXPENDITURES 

W. Edgar Martin—questionnaire....... $ 16.80 
Earl R. Glenn Committee.............. 100.00 
Secretary-Treasurer’s Bond ........... 5.00 
SES SON ee: 4.67 
pecrtinry Hepenses .... 225... sss ese 55.40 
George G. Mallinson Cooperative Com- 

Waiters TERBGMSE nc. ccc csccascs oe ban 51.3 
Science Education 1949................ 644.00 
Science Education 1950................ 640.00 

Ec Ss cele oe tat aan cad Gate $1517.18 
Ber CEE =. Suck b ome aad ue $ 853.07 


Respectfully submitted 
CLARENCE M. Pruitt 
Treasurer, NARST 
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RECENT DEATHS OF NARST MEMBERS 


It is with deep regret that we announce 
the recent passing of two well-known and 
highly honored members of the National 
Association for Research in Science Teach- 
ing. 

Fred G. ANIBAL 


Mr. Anibal was born in Craig, Missouri, 
November 22, 1892. He received a B. S. 
Degree in Science at Central College in 
Missouri, in 1913, anda B. S. in Education 
at the University of Missouri in 1921, an 
M.A. in Education at the University of 
Chicago in 1924, and an M.S. in Chemistry 
at the University of Chicago in 1928. He 
also did graduate work in science at the 
Sorbonne University, Paris, France, in 
1921, and in Columbia University. 

Mr. Anibal held membership in the Na- 
tional Association for Research in Science 
Teaching, Phi Delta Kappa, Sigma Xi, the 
American Chemical Society, and the Na- 
tional Education Association. Mr. Anibal 
served as Business Manager of ScIENCE 
Epucation in 1932-33. He was on the 
Executive Committee of the National As- 
sociation for Research in Science Teach- 
ing in 1938 and served as Vice-President 
in 1939 and in 1940. 

Teaching experience included: high 
school principal at Salisbury, Misseuri, 
1913-14; high school principal at C: iter- 
ville, Missouri, 1914-16; head of science 
department at Westport High School, 
Kansas City, Missouri, 1921-27; head of 
department of science, Laboratory Schools 
of the University of Chicago 1927-32; 
summer school at the Johns Hopkins 
University (1933) and Teachers College, 
Columbia University (1936) ; 
Science Education, Stanford University 
1933-41; Director of Science Curriculum 
Menlo School and Junior College, 1936-41 ; 
physical science at Abraham Lincoln High 
School, San Jose, California, 1941-48. 

Mr. Anibal’s death was very sudden. 


professor 


He suffered a heart attack while on a vaca- 
tion trip in Yosemite Valley during the 
summer of 1948. 
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JENNIE HALL 
Miss Jennie Hall was born in Morrison, 
1874. 


moved to Ripon, Wisconsin, where she re- 


Illinois, November 2, Her family 
ceived her elementary and secondary edu- 
cation. She received a bachelor’s degree 
from Ripon Cellege, majoring in Biology. 
She did graduate work at the University 
of Wisconsin and traveled extensively. in 
the United States and Europe. 

Most of her teaching experience was 
in the Minneapolis, Minnesota, public 
schools, as teacher, supervisor, and adviser 
in elementary science from 1918 to 1945. 
Earlier teaching experience included Ripon 
High School (Wisconsin) and Springfield 
High School (Illinois). 

Miss Hall is well known as co-author 
with Nora B. Albright and Grace M. Holt 
of a series of four books: “Nature Stories 
for Children” published by Mentzer, 
and Company. 

Miss Hall had many 


Sush 


original ideas in 
training children in elementary science and 
was a pioneer leader in that field. 

Upon her retirement in 1945 she went 
to live with her sister, Mary H. Older, in 
Portage, Wisconsin. Here she passed 
away on December 26, 1949. 

She was a member of the National Coun- 
cil on Elementary Science and served as 
President in 1941. 
ber of the National Association for Re- 


She also was a mem- 
search in Science Teaching. Upon being 
notified of her election as a Life Member 
of The National Association for Research 
in Science Teaching, she wrote the Secre- 
tary that she felt highly honored in being 
made a Life Member and had appreciated 
her membership in the organization as her 
most prized membership. 

Miss Ellen Nystrom, a co-worker with 


Miss Hall in the Minneapolis Public 
Schools pays Miss Hall the following 
tribute: 


“A little child shall lead them,” was never 
more true of anything than of Miss Hall's pro- 
gram in nature study and science. For it was 
upon children’s questions, curiosity, and inter- 
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ests that she, and the teachers working with her, 
based her approach to science learnings. The 
result was a guide for teachers and children, 
scientifically sound, marked by a flexibility of 
treatment conducive to continuous widening of 
interests and responsibilities both in planning and 
promotion. Conservation projects, from chil- 
dren’s summer gardens, engaging parent and 
ccmmunity leaders, to field trips for study and 
participation by older pupils, were integral in the 
program. Miss Hall shared her interests and 


[Vot. 34, No. 3 


experiences with groups outside of Minneapolis, 
also, as member and president of the National 
Council on Elementary Science, and as contribut 
ing member of the American Association for th« 
Advancement of Science. 

Miss Hall, in collaboration with teachers of 
the Minneapolis schools, wrote two books of 
nature stories for young children, one on Spring 
and one on Autumn, as well as two little books 
on elementary science, to “show the children how 
the living world makes use of the natural world.” 


OFFICERS OF THE NATIONAL COUNCIL FOR ELEMENTARY 
SCIENCE FOR 1950 


President—H. Emmett Brown 
First Vice-President—Julian Greenlee 
Second Vice-President—Jeff West 


Secretary-Treasurer— Paul E. Blackwood 


Board of Directors—Ruth G. Scribner (1950-1951) 


Clarence M. Pruitt (1950-1952) 
Katherine E. Hill (1950-1953) 
Robert Cooper (1950-1954) 

Louise Neal (1950-1955) 

Glenn O. Blough, Retiring President 


NOTES OF ANNUAL BUSINESS MEETING OF THE NATIONAL 
COUNCIL FOR ELEMENTARY SCIENCE 


Brown Palace Hotel, Denver, Colorado, February 12, 1950 


The meeting was called to order by Glenn 
Blough, President. The minutes of the last 
annual meeting were read and approved, 
as was also the Treasurer’s report. This 
last disclosed a balance of $373.00, a figure 
which will be adjusted somewhat by the 
expenses of the meeting and the member- 
ships paid. 

Having expressed his thanks to the vari- 
ous individuals and groups who contributed 
to the success of the previous day’s pro- 
gram, President Blough then read a letter 
from Nathan Neal, President of the Na- 
tional Science Teachers Association, in 
which he extended an invitation for NCES 
to participate in the Cleveland meeting of 
NSTA, December 26-29. Lammel moved, 
Mallinson seconded and the motion was 
passed to participate in the NSTA meet- 
ing. It was agreed to withhold affiliation 
with NSTA at this time. 


President Blough raised the question of 
financial help for officers traveling to con- 
ventions. The possibility of financial help 
for the Secretary-Treasurer was also sug- 
gested from the floor. Craig moved, Mal- 
linson seconded and it was passed to refer 
the matter of travel expense for officers and 
help for the Secretary-Treasurer to the 
Executive Committee for action. 

President Blough reported that he was 
the delegate to the Leadership Conference 
of the U. S. Office of Education, a meeting 
of all persons interested in elementary 
education. 

Brown moved, Craig seconded and it 
was passed that we send a delegate again 
this year and that the Executive Committee 
determine the amount of financial help for 
traveling expenses of that person. 

The NCES news notes were discussed 
and the value of reinstituting them for the 
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membership was emphasized. It was sug- 
gested that such a publication might cover 
not only NCES notes, but also other mate- 
rial of interest to members. Bingham sug- 
gested the possibility of using reprints of the 
report of our annual meeting as it appears 
in the magazine SciIENCE EpvucaTION. 

Mallinson moved, Lammel seconded, and 
it was passed that the editorial committee 
be appointed to investigate the possibility 
of publications for the membership and to 
take whatever action may be necessary. 

President Blough reported that he and 
Paul Blackwood had edited the current 
issue of The Elementary Principal, an issue 
which has been made available to the mem- 
bership at reduced rates. 

George Mallinson reported on the work 
of himself and Katherine Hill in setting up 
the principles on which state representa- 
tives should be appointed and their work 
supervised. His report, mimeographed, is 
to be circulated to all members. It was 
moved by Greenlee, seconded by Hartig, 
that the report be accepted aand the com- 
mittee authorized to proceed with the ap- 
pointment of state representatives. 

Considerable discussion was had on the 
subject of expanding our present day- 
length conference into a two-day meeting, 
possibly of the Work Shop type. Dr. Craig 
emphasized this point and Dr. Cooper 
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urged that various groups would like to 
know what is transpiring in other sections 
of the country. MacCracken moved, West 
seconded, and it was passed that the Execu- 
tive Committee be empowered to explore 
the possibilities and to plan a Friday meet- 
ing in conjunction with the Association for 
Supervision and Curriculum Development. 

Two classes of membership were added 
to the present single class. Decker moved, 
Craig seconded, and it was passed that 
members working in colleges training stu- 
dents to work in the area of elementary 
science be empowered to nominate out- 
standing persons in their programs who 
plan to make a career in elementary science 
to honorary membership. Brown moved, 
Craig seconded, and it was passed that a 
student membership at $1.00 be established. 

Lammel reporting for the nominating 
comunittee, presented the following slate 


for officers for the coming year: 


President, H. Emmett Brown 

First Vice President, Julian Greenlee 
Second Vice President, Jeff West 
Secretary-Treasurer, Paul Blackwood 


Member of Board, Louise Neal 


The report of the nominating committee 
was accepted and a unanimous ballot was 


cast for the slate as named. 


BOOK REVIEWS 


HEADQUARTERS STAFF OF THE AMERICAN RApIo 
Recray Leacue. ARRL Antenna Book. West 
Hartford, Connecticut: The American Radio 
Relay League, 1949. 275 p. $1.00. 


This revised fifth edition represents an accumu- 
lation of ten more years of the amateur’s experi- 
ence in both war and peace in making “sky-wire” 
carry signals to the ends of the earth. 


HEADQUARTERS STAFF OF THE AMERICAN RADIO 
Recay Leacue. The Radio Amateur’s Hand- 
book. West Hartford, Connecticut: The 
American Relay League, 1949. 605 p. $2.00. 


This is the twenty-sixth edition of the standard 
manual of amateur radio communication. Its 
popularity and practical usage is attested by the 


fact that it has surpassed an all-time circulation 
figure over the two-million mark. 


Sucute, WiitwtraAmM G., Sarek, WILLIAM A., AND 
Porter, Georce W. Plane Geometry. New 
York: American Book Company, 1949. 406 p. 
$2.48. 


This is a high school text whose authors state 
the following purposes in writing the book: 
(1) To give in full the fundamental facts of the 
subject, (2) To put these facts in their simplest 
form, (3) To show in detail how these facts are 
applied and (4) To provide many short problems 
which can be readily solved. Featuring proofs 
that pupils can easily understand, original prob- 
lems are provided in great abundance. 
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Kino, G. Brooxs, AND CALDWELL, WILLIAM E. 
The Fundamental of College Chemistry. New 
York: American Book Company, 1949. 536 p. 
$4.00. 


This college textbook in chemistry is quite 
similar to many other college chemistry text- 
books. Based on many years use in mimeo- 
graphed form, the authors have found order of 
topics “to be psychologically sound for beginning 
students.” Atomic structure is introduced early. 


Hicks, H. J. Jntroductory Radio: Theory and 
Servicing. New York: McGraw-Hill Book 
Company, 1949. 393 p. $3.20. 


Secondary teachers teaching radio, physics, and 
general science will welcome this high school 
text especially since there has been so relatively 
few books published at this level. The author is 
radio and science instructor at the Central High 
School in St. Louis, Missouri. 

The book requires no previous knowledge oi 
radio, electricity, or magnetism. The approach 
is practical and theory is introduced only when 
necessary. Projects require only simple equip- 
ment and are based upon class usage. A 
plete teacher's manual is available. 


com- 


Symposium. Proceedings of the Auburn Confer- 
ence on the Use of Radioactive Isotopes in 
Agricultural Research. Auburn: Alabama 
Polytechnic Institute, 1948. 146 p. 


Sixteen papers are presented, two of which have 
appeared as articles in Science Education (Pro- 
tective Precautions in the Handling of Radio- 
active Materials by G. William Morgan and 
Radioactivity and Radioisotopes by Fred Allison). 


and the 
W illiam- 


Gravitation 
York: The 
90 p. 


DonwortTH, ALBERT B. 
Atomic Bomb. New 
Frederick Press, 1948. 


The author attempts in this brief treatise to 
explain the cause of gravity. He explains it on 
a pressure and whirlpool basis which he elabo- 
rates at some length. He asserts the acceptance 
of his theory explains a number of other obser- 
vations, for example the source of the sun’s heat 
and the energy oi the atomic bomb. 


Uncer, W. Byers, ann Moritz, C. E. 4 Lab- 
Manual for Elementary Zoology. 
Ginn and 1949. 184 p. 


ratory 
Boston: 
$2.25. 
This manual in 
zoology phylogenetic 
temic method of approach to animals. 


Company, 


one-semester elementary 


emphasizes the and sys- 


McCay, Ciive M. 
New York: 


1949, 337 p. 


Nutrition of the Dog. Ithaca, 
Comstock Publishing Company, 
$3.50. 


This book about nutrition of the dog will be of 
interest not only to owners of dogs but to others 
interested in nutrition problems of other animals. 
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COMMITTEE ON GUIDED MISSILES RE- 
SEARCH AND DEVELOPMENT BOARD OF THE 
NATIONAL MILITARY ESTABLISHMENT. JDic- 
tionary of Guided Missile Terms. Washington, 


D. C.: Public Affairs Press, 1949. 57 p. $1.00. 


Dictionary of Guided Missile Terms is a valu- 
able reference as it defines many terms found in 
the public press and in current literature and 
which are not found in the average dictionary 
unless it is very recent. 


OF THE 


Neckers, J. W., Apsott, T. W., AND VAN LENTE, 
K. A. Experimental General Chemistry. New 
York: Thomas G. Crowell Company, 1949. 
307 p. $2.25. 

This is a college laboratory manual containing 
sixty-four experiments and is designed to be used 
with any textbook. 


Short 
York: 
$5.00. 


MUNSTERBERG, Hvuco. 4 
Chinese Art. New 
Library, 1949. 227 p. 


History of 
Philosophical 


This book is intended as a concise and yet com- 
plete account of the history of Chinese art, based 
on the latest scholarly information. It is written 
for the layman. 


Dean, H. L. Laboratory Exercises in Biology 
of Plants. Dubuque, Iowa: Wm. C. Brown 
Company, 1949. 265 p. $2.25. 


This is a loose-leafed college laboratory manual 
in the biology of plants. It consists of fifty 
exercises. 


RotHMAN, MicHaer. Build Jt Yourself. New 
York: Somerset Books, Inc. 138 p. $1.00. 


Build It Yourself describes a hundred or more 
ideas for making the home more comfortable. 
Every room of the house is considered. Dia- 
grammatic dimensional drawings are included. 


Sunpe, Ertinc D. Earth Conduction Effects in 
Transmission Systems. New York: D. Van 
Nostrand Company, Inc., 1949. 373 p. $6.00. 


Communication and power. systems have 
numerous transmission problems, not the least of 
which is the earth itself. This is a technical, 
comprehensive discussion of the whole problem. 


Martsen, F. A., Myers, JAcK, AND HACKERMAN, 
NorMAn. Pre-Medical Physical Chemistry. 
New York: The Macmillan Company, 1949. 
344 p. $4.75. 


This is a physical chemistry text that utilizes 
applications of physical chemistry to the biologi- 
cal sciences wherever possible. 


\mis, Epwarp S. Ainctics of Chemical Change 
in Solution. New York: The Macmillan Com- 
pany, 1949. 332 p. $5.00. 


Theory is emphasized in this rather compre- 


treatment of the kinetics of chemical 


change in solutions. 
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